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1 

1221 
DNA 



Hordeum vulgar^ 



V 



gcacgaggat attcttactg ^fgtttaaaat 
catgccacca cgaccttgtt ttaagggttc 
tcaagttctc cggtgggctc tt^gggtcagt 
ctggtacaat tacggtgggc ggttgaaact 
tgtttatcca ataacatccc ttccacttat 
cctcaccaac aaatttatca ttc'ccgagat 
tatgtttgcc tccatctttg ccacgggtat 
cgaggactgg tggagaaacg agcagttctg 
cgcagtgttc cagggtctgc tgaaggtgtt 
ctcgaaggca aacgacgagg atggcgattt 
tctcctcatt cctccgacca ccgtccttgt 
atcatatgcc atcaacagcg gttacoagtc 
ctcaatctgg gtgatcctcc atctctaccc 
ccgcacgcca accatcgtca ttgtttggtc 
gtgggtgaag atcgaccctt tcatatciga 
tggcgtcaac tgctgatcgg cgccgaag^ag 
gggttggatg ggattttgtt gtt; ^.agatg 
cccttcgtgc tgagaagcac aaa. cgtgaa 
ttttttctcc ttttcttttc atctgtgata 
cagaacgtat ctatagttct atacacactav 
tgcatcaact cttctgcaaa a \ 



gcacgcaaga 
tgcgccaatc 
tgaaattctg 
tctggagagg 
cgcctatt gt 
cagtaactat 
attggagctg 
ggttattggt 
ggccgggatt 
tgctgagtta 
gattaacctg 
ttggggtcca 
cttcctcaag 
catcctccta 
tacccagaaa 
tatctgcccc 
aagacggagt 
gcctacgaaa 
cctgttgttt 
tgacaccaac 



ggttggatat 
aatctctctg 
tttagcagac 
atggcttaca 
gtgcttcctg 
gctgggatgt 
cgatggagtg 
ggcacatctg 
gacaccaact 
tacgtgttca 
gtgggcatgg 
ctcttcggaa 
ggtctcatgg 
gcctccatct 
gccgtcgcca 
cctcgtgtaa 
tttatgtaag 
cctgcagcgt 
cttcttagag 
tatttat at a 



<210> 
<211> 
<212> 
<213> 

<400> 



2 

304 
PRT 

Hordeum vulgare 



caatctactg 60 
accgtctcaa 120 
attgtcctat 180 
tcaacaccat 240 
ctatctgtct 300 
tctttattct 360 
gtgtcggcat 420 
cccatctttt 480 
tcacggttac 540 
agtggaccag 600 
tggcaggcat 660 
agctcttctt 720 
ggaagcagaa 780 
tctccctcct 840 
tggggcagtg 900 
ataccggagg 960 
ttattattgc 1020 
acattgtgat 1080 
tatattatgt 1140 
aggcagctgt 1200 

1221 



\ 



\ 



His Glu Asp lie Leu Thr Gly Phe Lys Met His Ala Arg Gly Trp lie 



15 



Ser lie Tyr Cys Met Pro Pro Arg Pro Cys Phe Lys Gly Ser Ala Pro 



20 



25 



30 



lie Asn Leu Ser Asp Arg Leu Asn Gin Val\ Leu Arg Trp Ala Leu Gly 
35 40 \ 45 




• 



Ser Val Glu lie Leu Phe Ser Arg His Cys Pro lie Trp Tyr Asn Tyr 
50 55 60 

Gly Gly Arg Leu Lys Leu Leu Glu Arg Met Ala Tyr lie Asn Thr lie 
65 70 75 80 

Val Tyr Pro lie Thr Ser Leu Pro Leu lie Ala Tyr Cys Val Leu Pro 

85 90 95 

Ala lie Cys Leu Leu Thr Asn Lys Phe lie He Pro Glu He Ser Asn 

100 105 110 

Tyr Ala Gly Met Phe Phe He Leu Met Phe Ala Ser lie Phe Ala Thr 
115 120 125 

Gly He Leu Glu Leu Arg Trp Ser Gly Val Gly He Glu Asp Trp Trp 
130 135 140 

Arg Asn Glu Gin Phe Trp Val lie Gly Gly Thr Ser Ala His Leu Phe 
145 150 155 160 

Ala Val Phe Gin Gly Leu Leu Lys Val Leu Ala Gly He Asp Thr Asn 

165 170 175 

Phe Thr Val Thr Ser Lys Ala Asn Asp Glu Asp Gly Asp Phe Ala Glu 

180 185 190 

Leu Tyr Val Phe Lys Trp Thr Ser Leu Leu He Pro Pro Thr Thr Val 
195 200 205 

Leu Val He Asn Leu Val Gly Met Val Ala Gly He Ser Tyr Ala lie 
210 215 220 

Asn Ser Gly Tyr Gin Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe 
225 230 235 240 

Ser He Trp Val He Leu His Leu Tyr Pro Phe Leu Lys Gly Leu Met 

245 250 255 

Gly Lys Gin Asn Arg Thr Pro Thr He Val lie Val Trp Ser He Leu 

260 265 270 

Leu Ala Ser lie Phe Ser Leu Leu Trp Val Lys lie Asp Pro Phe lie 
275 280 285 

Ser Asp Thr Gin Lys Ala Val Ala Met Gly Gin Cys Gly Val Asn Cys 
290 295 300 

<210> 3 

<211> 3776 

<212> DNA 

<213> Zea mays 

<400> 3 

gcgcgccgcg caggcgcaac gcaacaaagg gaaaccccag ccggaggagc aaaagctagc 60 

aagcgtgtcc ctccccctcc ctcactcccg tttcattcca ttccccccca gacgccgcta 120 

ccgccgccgc cgcacgcacg cttgccccgg gatctggaga tctggtagcg ccagggggat 180 

ggaggccagc gccgggctgg tcgccggctc gcacaaccgg aacgagctcg tcgtcatccg 240 

ccgcgatggc gagccagggc cgaagcccat ggaccagcgg aacggccagg tgtgccagat 300 



2 



ttgcggcgac 

cgccttcccc 

cccccagtgc 

ggaggaggac 

ccagtacctc 

cgacggcgtg 

gatggtcgat 

ggggaagagg 

tatggaccct 

gatggagagc 

cgatgatggt 

aaagatcccg 

agtggttttg 

tttatggctc 

gtttccaaag 

tgacaaggaa 

tcccttgaag 

ttatccagtt 

tgaagcattg 

tagccttgag 

caaggtggcg 

caaggtcaga 

aatgcaggat 

ggttttcctt 

ttatgtttca 

tgcattggtc 

tgatcactat 

tttgcttgga 

ccatgatcga 

tggtatccag 

tggctacgat 

gtggtgcatt 

taaacctaaa 

atatgctctt 

tgtaaatcaa 

acttcttgag 

tatacat gtc 

gatttatgga 

gcggtcaatt 

ttccgat cgt 

caaccactgc 

gtacattaac 

gcctgccatc 

cctctggttc 

gagtggtgta 

gtctt cacat 

gagcttcact 

caaatggacg 

ggtagctggc 

gaagct cttc 

tgggaggcag 

cttctcgctg 

ggaggagtgt 

tggtcgaaga 

cctctgtaga 

atggtggtgg 

ctgcggcaac 

caatcgat ga 



gacgtggggc 

atctgccggg 

aagacccgct 

ggcgtcgacg 

gccgagtcca 

ccgcagccat 

gacatcccgc 

attcaccctc 

tccaaggatc 

tggaagcaga 

gatgatgcag 

cttccttcaa 

tgtttcttct 

atatctgtga 

tggtttccta 

gggcatcctt 

gaacctccat 

gataaggttt 

tctgaaacat 

cctcgtgctc 

ccaaactttg 

atcaatgcct 

ggaactccat 

ggtcaaagtg 

agagaaaaac 

cgagtctctg 

atcaataata 

aagaaagttt 

tatgctaaca 

ggcccaattt 

gctcccaaaa 

tgctgttgct 

tttgagaaga 

ggtgaaattg 

cagaagttgg 

aatggtggaa 

atcagttgtg 

tcagtcacag 

tactgcat ac 

cttcaccagg 

cctctctggt 

tccatcgtat 

tgcttgctga 

atgtcacttt 

ggcatcgatg 

ctctttgctg 

gtgacatcca 

acccttctga 

atctccaatg 

tttgcatttt 

aacaggacgc 

ctttgggtcc 

ggtctggatt 

agtatttttg 

tagaaacaag 

tggtggtggg 

cttgtgcagt 

ccgagttcaa 



gcaaccccga 

actgctacga 

tcaagcgcct 

acctggagaa 

tgctccacgc 

tccaccccat 

cggaccagca 

tcccgtacgc 

tcgccgcata 

agcaggagag 

atctaccact 

gccaaatcaa 

tccactaccg 

tctgtgaaat 

tcgagaggga 

ctcaactcgc 

tggtcactgc 

catgctacgt 

ctgaatttgc 

cagagtggta 

ttagagaacg 

tggttgctaa 

ggcccggaaa 

gtggccatga 

ggccaggcta 

ctgtactaac 

gtaaggctat 

gctatgtgca 

gaaatgttgt 

atgtgggtac 

caaagaagcc 

gttttggtaa 

taaagaaact 

atgaagccgc 

aaaagaaatt 

ccctgaagag 

gatatgaaga 

aagatatt ct 

ctaaacgggc 

ttcttcggtg 

atgggtatgg 

acccttggac 

cagggaaatt 

tcatctgcat 

actggtggag 

tgttccaggg 

agggcggaga 

tacctccgac 

cgatcaacaa 

gggtgatcgt 

caacgattgt 

ggatcgaccc 

gcaactagga 

cagat gtttt 

gggagaaggg 

cggctcagcc 

tcggccacga 

ttgttcagca 



cggggagccg 
gtacgagcgc 
caaggggtgc 
cgagttcaac 
ccacatgagc 
ccccaatgtt 
cgcccttgtg 
ggatcccaac 
tggctacggg 
gatgcaccag 
aatggatgaa 
cccctatagg 
agtgatgcat 
ttggtttgcc 
aacctatctt 
ccctgttgat 
taatactgtt 
ttctgatgat 
aaagaaatgg 
cttccaacag 
gagagcaatg 
agcccaaaag 
taatgtccgt 
tgtggaagga 
caaccatcac 
taatgctcct 
aaaggaagca 
gtttcctcaa 
cttttt cgat 
tggatgtgtc 
accatcaaga 
caggaagacc 
ttttaagaaa 
tccaggagct 
tggccagtct 
tgccagtcca 
caaaacaggc 
tactgggttt 
cgccttcaaa 
ggctcttggt 
tggtggacta 
atctatcccg 
tatcacgcca 
ttttgctacg 
aaacgagcag 
actcct caag 
cgacgaggag 
aaccctgctc 
cggatatgaa 
ccatctttac 
cattgtctgg 
gttccttgcg 
ggtcagcacg 
gtgcccatat 
gaaaaaaagt 
tcgtgagtgc 
atatactagg 
aaaaaaaaaa 



ttcgtggcct 

cgcgagggca 

gcgcgcgtgc 

tggagcgaca 

tacggccgcg 

cccctcctca 

ccctcgttcg 

ctt cctgtgc 

agcgtagcat 

acgaggaacg 

gctagacagc 

atgattataa 

ccggtgcctg 

atgtcttgga 

gaccggctga 

ttctttgtca 

ctatctat cc 

ggtgctgcca 

gttcctttct 

aagatagact 

aagagagagt 

gttcctgagg 

gatcatcctg 

aatgagctgc 

aagaaggctg 

tatttgctga 

atgtgtttta 

agatttgatg 

atcaacatga 

ttcagaaggc 

acttgcaact 

aagaagaaga 

aaggaaaatc 

gaaaatgaaa 

tcagtttttg 

gcttctcttc 

tggggaaaag 

aagatgcact 

ggttccgcac 

tcaattgaaa 

aagttcctgg 

ctcttggcct 

gagcttaaca 

agcat cctgg 

ttttgggtca 

gtcat agctg 

ttctcagagc 

ctactgaact 

tcatggggcc 

ccgttcctca 

tccatcctcc 

aaggat gatg 

tggacttccc 

ttcttttttc 

acttgtattt 

agtattgggc 

gaagatcgcg 

aaaaaaaaaa 



gcaacgagtg 
cgcagaactg 
ccggggacga 
agcacgactc 
gcgccgacct 
ccaacggaca 
tgggtggcgg 
aaccgaggtc 
ggaaggagag 
atggcggcgg 
cattgtccag 
taattcggct 
atgcatttgc 
ttcttgacca 
gtttaaggtt 
gtacggttga 
tttcggtgga 
tgctgacatt 
gcaaaagata 
acctgaaaga 
atgaggaatt 
aaggat ggac 
gaatgat tea 
ctcgattggt 
gtgctatgaa 
acttggattg 
tgatggatcc 
ggattgat eg 
aaggtttgga 
aggcattata 
gctggccaaa 
ccaagacctc 
aagcccctgc 
aggctagtat 
ttgeat ccac 
tgaaggaagc 
atattggttg 
gccatggttg 
ctct caatct 
ttttcttcag 
aaaggtttt c 
attgeacatt 
atgttgccag 
aaatgagatg 
ttggaggcgt 
gtgtagacac 
tgtacacatt 
tcattggagt 
ccctgttcgg 
agggtctggt 
tggcttcgat 
gtcccctgtt 
cgt cagtgtg 
aatttttgt c 
cttttgttcc 
aaaceggagg 
accaatcaat 
aaaaaa 



360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 
1020 . 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3776 



I 



<210> 4 

<211> 1148 

<212> PRT 

<213> Zea mays 

<400> 4 
Arg Ala Ala Gin 
1 

Gin Lys Leu Ala 

20 

Pro Phe Pro Pro 
35 

Pro Gly lie Trp 
50 

Gly Leu Val Ala 
65 

Arg Asp Gly Glu 



Val Cys Gin lie 

100 

Pro Phe Val Ala 
115 

Tyr Glu Tyr Glu 
130 

Thr Arg Phe Lys 
145 

Glu Glu Asp Gly 



Lys His Asp Ser 

180 

Ser Tyr Gly Arg 
195 

Pro lie Pro Asn 
210 

lie Pro Pro Asp 
225 

Gly Lys Arg lie 



Gin Pro Arg Ser 

260 

Gly Ser Val Ala 
275 



Ala Gin Arg Asn 
5 

Ser Val Ser Leu 



Arg Arg Arg Tyr 

40 

Arg Ser Gly Ser 
55 

Gly Ser His Asn 
70 

Pro Gly Pro Lys 
85 

Cys Gly Asp Asp 



Cys Asn Glu Cys 

120 

Arg Arg Glu Gly 
135 

Arg Leu Lys Gly 
150 

Val Asp Asp Leu 
165 

Gin Tyr Leu Ala 



Gly Ala Asp Leu 

200 

Val Pro Leu Leu 
215 

Gin His Ala Leu 
230 

His Pro Leu Pro 
245 

Met Asp Pro Ser 



Trp Lys Glu Arg 

280 



Lys Gly Lys Pro 
10 

Pro Leu Pro His 
25 

Arg Arg Arg Arg 



Ala Arg Gly Met 

60 

Arg Asn Glu Leu 
75 

Pro Met Asp Gin 
90 

Val Gly Arg Asn 
105 

Ala Phe Pro lie 



Thr Gin Asn Cys 

140 

Cys Ala Arg Val 
155 

Glu Asn Glu Phe 
170 

Glu Ser Met Leu 
185 

Asp Gly Val Pro 



Thr Asn Gly Gin 

220 

Val Pro Ser Phe 
235 

Tyr Ala Asp Pro 
250 

Lys Asp Leu Ala 
265 

Met Glu Ser Trp 



Gin Pro Glu Glu 
15 

Ser Arg Phe lie 
30 

Thr His Ala Cys 
45 

Glu Ala Ser Ala 



Val Val lie Arg 

80 

Arg Asn Gly Gin 
95 

Pro Asp Gly Glu 
110 

Cys Arg Asp Cys 
125 

Pro Gin Cys Lys 



Pro Gly Asp Glu 

160 

Asn Trp Ser Asp 
175 

His Ala His Met 
190 

Gin Pro Phe His 
205 

Met Val Asp Asp 



Val Gly Gly Gly 

240 

Asn Leu Pro Val 
255 

Ala Tyr Gly Tyr 
270 

Lys Gin Lys Gin 
285 



4 



Glu Arg Met His Gin Thr Arg Asn Asp Gly Gly Gly Asp Asp Gly Asp 
290 295 300 

Asp Ala Asp Leu Pro Leu Met Asp Glu Ala Arg Gin Pro Leu Ser Arg 
305 310 315 320 

Lys lie Pro Leu Pro Ser Ser Gin lie Asn Pro Tyr Arg Met lie lie 

325 330 335 

lie lie Arg Leu Val Val Leu Cys Phe Phe Phe His Tyr Arg Val Met 

340 345 350 

His Pro Val Pro Asp Ala Phe Ala Leu Trp Leu lie Ser Val lie Cys 
355 360 365 

Glu lie Trp Phe Ala Met Ser Trp lie Leu Asp Gin Phe Pro Lys Trp 
370 375 380 

Phe Pro lie Glu Arg Glu Thr Tyr Leu Asp Arg Leu Ser Leu Arg Phe 
385 390 395 400 

Asp Lys Glu Gly His Pro Ser Gin Leu Ala Pro Val Asp Phe Phe Val 

405 410 415 

Ser Thr Val Asp Pro Leu Lys Glu Pro Pro Leu Val Thr Ala Asn Thr 

420 425 430 

Val Leu Ser lie Leu Ser Val Asp Tyr Pro Val Asp Lys Val Ser Cys 
435 440 445 

Tyr Val Ser Asp Asp Gly Ala Ala Met Leu Thr Phe Glu Ala Leu Ser 
450 455 460 

Glu Thr Ser Glu Phe Ala Lys Lys Trp Val Pro Phe Cys Lys Arg Tyr 
465 470 475 480 

Ser Leu Glu Pro Arg Ala Pro Glu Trp Tyr Phe Gin Gin Lys lie Asp 

485 490 495 

Tyr Leu Lys Asp Lys Val Ala Pro Asn Phe Val Arg Glu Arg Arg Ala 

500 505 510 

Met Lys Arg Glu Tyr Glu Glu Phe Lys Val Arg lie Asn Ala Leu Val 
515 520 525 

Ala Lys Ala Gin Lys Val Pro Glu Glu Gly Trp Thr Met Gin Asp Gly 
530 535 540 

Thr Pro Trp Pro Gly Asn Asn Val Arg Asp His Pro Gly Met lie Gin 
545 550 555 560 

Val Phe Leu Gly Gin Ser Gly Gly His Asp Val Glu Gly Asn Glu Leu 

565 570 575 

Pro Arg Leu Val Tyr Val Ser Arg Glu Lys Arg Pro Gly Tyr Asn His 

580 585 590 

His Lys Lys Ala Gly Ala Met Asn Ala Leu Val Arg Val Ser Ala Val 
595 600 605 



5 





Leu Thr Asn Ala Pro Tyr Leu Leu Asn Leu Asp Cys Asp His Tyr lie 
610 615 620 

Asn Asn Ser Lys Ala lie Lys Glu Ala Met Cys Phe Met Met Asp Pro 
625 630 635 640 

Leu Leu Gly Lys Lys Val Cys Tyr Val Gin Phe Pro Gin Arg Phe Asp 

645 650 655 

Gly lie Asp Arg His Asp Arg Tyr Ala Asn Arg Asn Val Val Phe Phe 

660 665 670 

Asp lie Asn Met Lys Gly Leu Asp Gly lie Gin Gly Pro lie Tyr Val 
675 680 685 

Gly Thr Gly Cys Val Phe Arg Arg Gin Ala Leu Tyr Gly Tyr Asp Ala 
690 695 700 

Pro Lys Thr Lys Lys Pro Pro Ser Arg Thr Cys Asn Cys Trp Pro Lys 
705 710 715 720 

Trp Cys lie Cys Cys Cys Cys Phe Gly Asn Arg Lys Thr Lys Lys Lys 

725 730 735 

Thr Lys Thr Ser Lys Pro Lys Phe Glu Lys lie Lys Lys Leu Phe Lys 

740 745 750 

Lys Lys Glu Asn Gin Ala Pro Ala Tyr Ala Leu Gly Glu lie Asp Glu 
755 760 765 

Ala Ala Pro Gly Ala Glu Asn Glu Lys Ala Ser lie Val Asn Gin Gin 
770 775 780 

Lys Leu Glu Lys Lys Phe Gly Gin Ser Ser Val Phe Val Ala Ser Thr 
785 790 795 800 

Leu Leu Glu Asn Gly Gly Thr Leu Lys Ser Ala Ser Pro Ala Ser Leu 

805 810 815 

Leu Lys Glu Ala lie His Val lie Ser Cys Gly Tyr Glu Asp Lys Thr 

820 825 830 

Gly Trp Gly Lys Asp lie Gly Trp lie Tyr Gly Ser Val Thr Glu Asp 
835 840 845 

lie Leu Thr Gly Phe Lys Met His Cys His Gly Trp Arg Ser lie Tyr 
850 855 860 

Cys lie Pro Lys Arg Ala Ala Phe Lys Gly Ser Ala Pro Leu Asn Leu 
865 870 875 880 

Ser Asp Arg Leu His Gin Val Leu Arg Trp Ala Leu Gly Ser lie Glu 

885 890 895 

lie Phe Phe Ser Asn His Cys Pro Leu Trp Tyr Gly Tyr Gly Gly Gly 

900 905 910 

Leu Lys Phe Leu Glu Arg Phe Ser Tyr lie Asn Ser lie Val Tyr Pro 
915 920 925 



• 



Trp Thr Ser lie Pro Leu Leu Ala Tyr Cys Thr Leu Pro Ala lie Cys 
930 935 940 

Leu Leu Thr Gly Lys Phe lie Thr Pro Glu Leu Asn Asn Val Ala Ser 
945 950 955 960 

Leu Trp Phe Met Ser Leu Phe lie Cys lie Phe Ala Thr Ser lie Leu 

965 970 975 

Glu Met Arg Trp Ser Gly Val Gly lie Asp Asp Trp Trp Arg Asn Glu 

980 985 990 

Gin Phe Trp Val lie Gly Gly Val Ser Ser His Leu Phe Ala Val Phe 
995 1000 1005 

Gin Gly Leu Leu Lys Val lie Ala Gly Val Asp Thr Ser Phe Thr Val 
1010 1015 1020 

Thr Ser Lys Gly Gly Asp Asp Glu Glu Phe Ser Glu Leu Tyr Thr Phe 
1025 1030 1035 1040 

Lys Trp Thr Thr Leu Leu lie Pro Pro Thr Thr Leu Leu Leu Leu Asn 

1045 1050 1055 

Phe lie Gly Val Val Ala Gly He Ser Asn Ala He Asn Asn Gly Tyr 

1060 1065 1070 

Glu Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe Ala Phe Trp Val 
1075 1080 1085 

He Val His Leu Tyr Pro Phe Leu Lys Gly Leu Val Gly Arg Gin Asn 
1090 1095 1100 

Arg Thr Pro Thr He Val He Val Trp Ser He Leu Leu Ala Ser He 
1105 1110 1115 1120 

Phe Ser Leu Leu Trp Val Arg He Asp Pro Phe Leu Ala Lys Asp Asp 

1125 1130 1135 

Gly Pro Leu Leu Glu Glu Cys Gly Leu Asp Cys Asn 

1140 1145 



<210> 
<211> 
<212> 
<213> 



5 

1189 
DNA 

Zea mays 



<400> 5 

gcacgagacc 

cctgacgggg 

gccggcgttc 

ctgggcgctg 

cggcggccgg 

cacctccatc 

gtt catcatt 

cat cat cgcg 

gcgcaacgag 

gggcttcctc 

cggcgacgag 

gccccccacc 



gagtggggca 
ttcaagatgc 
aaggggtcgg 
gggtccgtgg 
ctcaagtggc 
ccgctcctcg 
cccacgctga 
acgagcgtcc 
cagttctggg 
aaggttctgg 
gccgacgcct 
acgctcatca 



aggagattgg 
actgccgggg 
cgcccatcaa 
agatcttcat 
tggagcgctt 
cctactgcac 
acaacctcgc 
tggagctgcg 
tcatcggcgg 
gcggcgtgga 
tcggggacct 
tcatcaacat 



gtggatctat 
gtggaagtcc 
cttgtctgat 
gagccgccac 
cgcctacacc 
catccccgcc 
cagcatctgg 
gtggagcggg 
cgtgt ccgcg 
caccagcttc 
ctacctcttc 
ggtgggcatc 



gggtcggtga 
gtgtactgca 
cgtctccacc 
tgcccgctct 
aacaccatcg 
gtctgcctgc 
ttcatcgcgc 
gtgagcatcg 
catctcttcg 
accgtcacct 
aagtggacca 
gtggccggcg 



cagaggatat 60 

cgccgacacg 120 

aggtgctgcg 180 

ggtacgccta 240 

tgtacccctt 300 

tcaccggcaa 360 

tcttcctgtc 420 

aggactggtg 480 

ccgtgttcca 540 

ccaaggcggc 600 

ccctgctggt 660 

tgtccgacgc 720 



7 



cgtcaacaac ggctacggct cctggggccc gctcttcggc aagctcttct tctccttctg 780 

ggtcatcgtc cacctctacc cgttcctcaa ggggctcatg gggaggcaga accggacgcc 84 0 

caccatcgtc gtgctctggt ccatcctcct cgcctccatc ttctcgctcg tctgggtcag 900 

gatcgacccg tttatcccga aggccaaggg ccccatcctc aagccatgcg gagtcgagtg 960 

ctgagctcac ctagctacct tcttgttgca tgtacggacg ccgccgtgcg tttggacata 1020 

caggcacttt tgggccaggc tactcatgtt cgactttttt tttaattttg tacaagattt 1080 

gtgatcgagt gactgagtga gacagagtgt tgggtgtaag aactgtgatg gaattcactc 1140 

aaattaatgg acattttttt tcttcaactg caaaaaaaaa aaaaaaaaa 1189 

<210> 6 

<211> 320 

<212> PRT 

<213> Zea mays 

<400> 6 

His Glu Thr Glu Trp Gly Lys Glu lie Gly Trp lie Tyr Gly Ser Val 
15 10 15 

Thr Glu Asp lie Leu Thr Gly Phe Lys Met His Cys Arg Gly Trp Lys 

20 25 30 

Ser Val Tyr Cys Thr Pro Thr Arg Pro Ala Phe Lys Gly Ser Ala Pro 
35 40 45 

lie Asn Leu Ser Asp Arg Leu His Gin Val Leu Arg Trp Ala Leu Gly 
50 55 60 

Ser Val Glu lie Phe Met Ser Arg His Cys Pro Leu Trp Tyr Ala Tyr 
65 70 75 80 

Gly Gly Arg Leu Lys Trp Leu Glu Arg Phe Ala Tyr Thr Asn Thr lie 

85 90 95 

Val Tyr Pro Phe Thr Ser lie Pro Leu Leu Ala Tyr Cys Thr lie Pro 

100 105 110 

Ala Val Cys Leu Leu Thr Gly Lys Phe lie lie Pro Thr Leu Asn Asn 
115 120 125 

Leu Ala Ser lie Trp Phe lie Ala Leu Phe Leu Ser lie lie Ala Thr 
130 135 140 

Ser Val Leu Glu Leu Arg Trp Ser Gly Val Ser lie Glu Asp Trp Trp 
145 150 155 160 

Arg Asn Glu Gin Phe Trp Val lie Gly Gly Val Ser Ala His Leu Phe 

165 170 175 

Ala Val Phe Gin Gly Phe Leu Lys Val Leu Gly Gly Val Asp Thr Ser 

180 185 190 

Phe Thr Val Thr Ser Lys Ala Ala Gly Asp Glu Ala Asp Ala Phe Gly 
195 200 205 

Asp Leu Tyr Leu Phe Lys Trp Thr Thr Leu Leu Val Pro Pro Thr Thr 
210 215 220 

Leu lie lie He Asn Met Val Gly He Val Ala Gly Val Ser Asp Ala 
225 230 235 240 
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f 



< 



60 



Val Asn Asn Gly Tyr Gly Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe 

245 250 255 

Phe Ser Phe Trp Val lie Val His Leu Tyr Pro Phe Leu Lys Gly Leu 

260 265 270 

Met Gly Arg Gin Asn Arg Thr Pro Thr lie Val Val Leu Trp Ser lie 
275 280 285 

Leu Leu Ala Ser lie Phe Ser Leu Val Trp Val Arg lie Asp Pro Phe 
290 295 300 

lie Pro Lys Ala Lys Gly Pro lie Leu Lys Pro Cys Gly Val Glu Cys 
305 310 315 320 

<210> 7 

<211> 3786 

<212> DNA 

<213> Zea mays 

<400> 7 

ccacagctca tataccaaga gccggagcag cttagcgcag cccagagcgg cgccgcgcca 
agcacaaccc ccacccgcca cagccgcgt g cgcatgtgag cggtcgccgc ggccgggaga 12 0 
ccagaggagg ggaggactac gtgcatttcg ctgtgccgcc gccgcggggt tcgtgcgcga 180 
gcgagatccg gcggggcggg gcggggggcc tgagatggag gctagcgcgg ggctggtggc 240 
cggctcgcat aaccggaacg agctggtggt gatccgccgc gaccgcgagt cgggagccgc 300 
gggcggcggc gcggcgcgcc gggcggaggc gccgtgccag atatgcggcg acgaggtcgg 360 
ggtgggcttc gacggggagc ccttcgtggc gtgcaacgag tgcgccttcc ccgtctgccg 420 
cgcctgctac gagtacgagc gccgcgaggg ctcgcaagcg tgcccgcagt gcaggacccg 480 
ctacaagcgc ctcaagggct gcccgcgggt ggccggcgac gaggaggagg acggcgtcga 540 
cgacctggag ggcgagttcg gcctgcagga cggcgccgcc cacgaggacg acccgcagta 600 
cgtcgccgag tccatgctca gggcgcagat gagctacggc cgcggcggcg acgcgcaccc 660 
cggcttcagc cccgtcccca acgtgccgct cctcaccaac ggccagatgg ttgatgacat 720 
cccgccggag cagcacgcgc tcgtgccgtc ctacatgagc ggcggcggcg gcgggggcaa 780 
gaggatccac ccgctccctt tcgcagatcc caaccttcca gtgcaaccga gatccatgga 
cccgtccaag gatctggccg cctacggata tggcagcgtg gcctggaagg agagaatgga 
gggctggaag cagaagcagg agcgcctgca gcatgtcagg agcgagggtg gcggtgattg 
ggatggcgac gatgcagatc tgccactaat ggatgaagct aggcagccat tgtccagaaa 1020 
agtccctata tcatcaagcc gaattaatcc ctacaggatg attatcgtta tccggttggt 1080 
ggttttgggt tt cttcttcc actaccgagt gatgcatccg gcgaaagatg catttgcatt 114 0 
gtggctcata tctgtaatct gtgaaatctg gtttgcgatg tcctggattc ttgatcagtt 1200 
cccaaagtgg cttccaatcg agagagagac ttacctggac cgtttgtcac taaggtttga 12 60 
caaggaaggt caaccctctc agcttgctcc aatcgacttc tttgtcagta cggttgat cc 1320 
cacaaaggaa cctcccttgg tcacagcgaa cactgtcctt tccatccttt ctgtggatta 138 0 
tccggt tgag aaggtctcct gctatgtttc tgatgatggt gctgcaatgc ttacgtt tga 14 4 0 
agcattgtct gaaacatctg aatttgcaaa gaaatgggtt cctttcagca aaaagtttaa 1500 
tatcgagcct cgtgctcctg agtggtactt ccaacagaag atagactacc tgaaagacaa 15 60 
ggttgctgct tcatttgtta gggagaggag ggcgatgaag agagaatacg aggaattcaa 1620 
ggtaaggatc aatgccttgg ttgcaaaagc ccaaaaggtt cctgaggaag gatggacaat 1680 
gcaagatgga agcccctggc ctggaaacaa cgtacgcgat catcctggaa tgattcaggt 174 0 
attccttggc caaagtggcg gtcgtgatgt ggaaggaaat gagttgcctc gcctggttta 1800 
tgtctcgaga gaaaagaggc caggttataa ccatcacaag aaggctggtg ccatgaatgc 18 60 
actggt ccgt gtctctgctg tcttat caaa tgctgcatac ctattgaact tggactgtga 1920 
tcactacatc aacaatagca aggccataaa agaggctatg tgtttcatga tggatccttt 198 0 
ggtggggaag aaagtgtgct atgtacagtt ccctcagagg tttgatggta ttgacaaaaa 2040 
tgatcgatac gctaacagga acgttgtctt ttttgacatc aacatgaaag gtttggacgg 2100 
tattcaagga cccatttatg tgggtactgg atgtgttttc agacggcagg cactgtatgg 2160 
t tat gat get cctaaaacga agaagccacc atcaagaact tgeaactget ggcccaagtg 2220 
gtgcctctct tgetgetgea gcaggaacaa gaataaaaag aagactacaa aaccaaagac 2280 
ggagaagaag aaaagattat ttttcaagaa agcagaaaac ccatctcctg cat at get tt 234 0 



840 
900 
960 
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gggtgaaatt 
acagaaacta 
gaacggaggg 
tatcagctgc 
atcgatcaca 
ttactgcatc 
tcttcaccag 
cccactttgg 
ctccatcgtt 
ctgcctgctc 
catggcactt 
ggccatcgac 
tctgttcgcg 
cgtgacgtcg 
caccctgctg 
gatctcgaac 
cttcgccttc 
gaacaggacg 
cctgtgggtc 
tggcctggac 
ttacgcctga 
tgtccacggc 
tgagtaaatt 
cctttttaca 
gtaaaa 



gatgaaggtg 
gagaagaaat 
accctgaaga 
ggctacgaag 
gaggatatct 
ccgaagcggc 
gtccttcgct 
tacggatacg 
tatccctgga 
acggggaagt 
tt catctgca 
gactggtgga 
gtgttccagg 
aaggccgggg 
atacccccga 
gcgatcaaca 
tgggtgatcg 
ccgacgatcg 
cgcgtcgacc 
tgcaactgaa 
ttttttgttg 
atctctgctg 
aaaagtttt a 
gtctgtatat 



ctccaggtgc 
ttgggcagtc 
gcgcaagtcc 
acaagaccga 
tgactggatt 
ctgcattcaa 
gggcccttgg 
gcggcgggct 
cgtccattcc 
ttatcacacc 
tctccgtgac 
ggaacgagca 
gcctgctgaa 
acgacgagga 
ccacgctcct 
acgggtacga 
tccacctgta 
tcatcgtctg 
cgttcctcgc 
gtgggggccc 
ttgttgttgt 
tgtccattgg 
aagttataca 
tagcgacaaa 



tgatatcgag 
ttctgttttt 
agcttctctt 
ctggggaaaa 
taagatgcac 
aggttctgcg 
gtccgtcgaa 
aaaattcctg 
tctcctggct 
agagctt acc 
cggcatcctg 
gttctgggtc 
ggtgttcgcc 
gttctcggag 
cctgctgaac 
gtcgtggggc 
cccgttcct c 
gtccatcctg 
caagagcaac 
cctgtcactc 
tggaattctt 
agcaggagag 
gtgatgcaca 
ggacatattg 



aaggccggaa 
gtcgcat caa 
ctgaaggaag 
gagattggct 
tgccatggct 
cctctgaacc 
attttcttca 
gaaaggtttt 
tactgtacct 
aatgtcgcca 
gaaatgaggt 
atcggaggcg 
ggcatcgaca 
ctgtacacgt 
ttcatcgggg 
cccctgttcg 
aagggtctgg 
ctggcctcga 
ggcccgctcc 
gaagttctgt 
tgctgtagat 
aggtgcctgc 
ttccagtgcc 
gttaggagtt 



tcgtaaatca 2400 
cacttcttga 2460 
ctatacatgt 2520 
ggatttacgg 2580 
ggcggtctat 2640 
tttccgaccg 2700 
gcaagcactg 2760 
cttatatcaa 2820 
tgcctgccat 2880 
gtatctggtt 2940 
ggagtggcgt 3000 
tttcggcgca 3060 
cgagcttcac 3120 
tcaagtggac 3180 
tggtggccgg 3240 
ggaagctctt 3300 
tggggaggca 3360 
tcttctcgct 3420 
tggaggagtg 3480 
cacgggcgaa 3540 
agaaaccaca 3600 
tgctgtttgt 3660 
cagtgtattc 3720 
tgattctttt 3780 

3786 



<210> 
<211> 
<212> 
<213> 
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1165 
PRT 

Zea mays 



<400> 8 

His Ser Ser Tyr Thr Lys Ser Arg Ser Ser Leu Ala Gin Pro Arg Ala 
15 10 15 

Ala Pro Arg Gin Ala Gin Pro Pro Pro Ala Thr Ala Ala Cys Ala Cys 

20 25 30 

Glu Arg Ser Pro Arg Pro Gly Asp Gin Arg Arg Gly Gly Leu Arg Ala 
35 40 45 

Phe Arg Cys Ala Ala Ala Ala Gly Phe Val Arg Glu Arg Asp Pro Ala 
50 55 60 

Gly Arg Gly Gly Gly Pro Glu Met Glu Ala Ser Ala Gly Leu Val Ala 
65 70 75 80 

Gly Ser His Asn Arg Asn Glu Leu Val Val lie Arg Arg Asp Arg Glu 

85 90 95 

Ser Gly Ala Ala Gly Gly Gly Ala Ala Arg Arg Ala Glu Ala Pro Cys 

100 105 110 

Gin lie Cys Gly Asp Glu Val Gly Val Gly Phe Asp Gly Glu Pro Phe 
115 120 125 

Val Ala Cys Asn Glu Cys Ala Phe Pro Val Cys Arg Ala Cys Tyr Glu 
130 135 140 
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Tyr Glu Arg Arg 
145 

Tyr Lys Arg Leu 



Asp Gly Val Asp 

180 

Ala His Glu Asp 
195 

Gin Met Ser Tyr 
210 

Val Pro Asn Val 
225 

Pro Pro Glu Gin 



Gly Gly Gly Lys 

260 

Pro Val Gin Pro 
275 

Gly Tyr Gly Ser 
290 

Lys Gin Glu Arg 
305 

Asp Gly Asp Asp 



Leu Ser Arg Lys 

340 

Met lie lie Val 
355 

Arg Val Met His 
370 

Val lie Cys Glu 
385 

Pro Lys Trp Leu 



Leu Arg Phe Asp 

420 

Phe Phe Val Ser 
435 

Ala Asn Thr Val 
450 



Glu Gly Ser Gin 
150 

Lys Gly Cys Pro 
165 

Asp Leu Glu Gly 



Asp Pro Gin Tyr 

200 

Gly Arg Gly Gly 
215 

Pro Leu Leu Thr 
230 

His Ala Leu Val 
245 

Arg lie His Pro 



Arg Ser Met Asp 

280 

Val Ala Trp Lys 
295 

Leu Gin His Val 
310 

Ala Asp Leu Pro 
325 

Val Pro lie Ser 



lie Arg Leu Val 

360 

Pro Ala Lys Asp 
375 

lie Trp Phe Ala 
390 

Pro lie Glu Arg 
405 

Lys Glu Gly Gin 



Thr Val Asp Pro 

440 

Leu Ser lie Leu 
455 



Ala Cys Pro Gin 
155 

Arg Val Ala Gly 
170 

Glu Phe Gly Leu 
185 

Val Ala Glu Ser 



Asp Ala His Pro 

220 

Asn Gly Gin Met 
235 

Pro Ser Tyr Met 
250 

Leu Pro Phe Ala 
265 

Pro Ser Lys Asp 



Glu Arg Met Glu 

300 

Arg Ser Glu Gly 
315 

Leu Met Asp Glu 
330 

Ser Ser Arg lie 
345 

Val Leu Gly Phe 



Ala Phe Ala Leu 

380 

Met Ser Trp lie 
395 

Glu Thr Tyr Leu 
410 

Pro Ser Gin Leu 
425 

Thr Lys Glu Pro 



Ser Val Asp Tyr 

460 
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Cys Arg Thr Arg 

160 

Asp Glu Glu Glu 
175 

Gin Asp Gly Ala 
190 

Met Leu Arg Ala 
205 

Gly Phe Ser Pro 



Val Asp Asp lie 

240 

Ser Gly Gly Gly 
255 

Asp Pro Asn Leu 
270 

Leu Ala Ala Tyr 
285 

Gly Trp Lys Gin 



Gly Gly Asp Trp 

320 

Ala Arg Gin Pro 
335 

Asn Pro Tyr Arg 
350 

Phe Phe His Tyr 
365 

Trp Leu lie Ser 



Leu Asp Gin Phe 

400 

Asp Arg Leu Ser 
415 

Ala Pro lie Asp 
430 

Pro Leu Val Thr 
445 

Pro Val Glu Lys 



4 



Val Ser Cys Tyr 
465 

Ala Leu Ser Glu 



Lys Lys Phe Asn 

500 

Lys lie Asp Tyr 
515 

Arg Arg Ala Met 

530 

Ala Leu Val Ala 
545 

Gin Asp Gly Ser 



Met lie Gin Val 

580 

Asn Glu Leu Pro 

595 

Tyr Asn His His 
610 

Ser Ala Val Leu 
625 

His Tyr lie Asn 



Met Asp Pro Leu 

660 

Arg Phe Asp Gly 
675 

Val Phe Phe Asp 
690 

lie Tyr Val Gly 
705 

Tyr Asp Ala Pro 



Trp Pro Lys Trp 

740 

Lys Lys Thr Thr 
755 

Lys Lys Ala Glu 
770 



Val Ser Asp Asp 
470 

Thr Ser Glu Phe 
485 

lie Glu Pro Arg 



Leu Lys Asp Lys 

520 

Lys Arg Glu Tyr 
535 

Lys Ala Gin Lys 
550 

Pro Trp Pro Gly 
565 

Phe Leu Gly Gin 



Arg Leu Val Tyr 

600 

Lys Lys Ala Gly 
615 

Ser Asn Ala Ala 
630 

Asn Ser Lys Ala 
645 

Val Gly Lys Lys 



lie Asp Lys Asn 

680 

lie Asn Met Lys 
695 

Thr Gly Cys Val 
710 

Lys Thr Lys Lys 
725 

Cys Leu Ser Cys 



Lys Pro Lys Thr 

760 

Asn Pro Ser Pro 
775 



Gly Ala Ala Met 
475 

Ala Lys Lys Trp 
490 

Ala Pro Glu Trp 
505 

Val Ala Ala Ser 



Glu Glu Phe Lys 

540 

Val Pro Glu Glu 
555 

Asn Asn Val Arg 
570 

Ser Gly Gly Arg 
585 

Val Ser Arg Glu 



Ala Met Asn Ala 

620 

Tyr Leu Leu Asn 
635 

lie Lys Glu Ala 
650 

Val Cys Tyr Val 
665 

Asp Arg Tyr Ala 



Gly Leu Asp Gly 

700 

Phe Arg Arg Gin 
715 

Pro Pro Ser Arg 
730 

Cys Cys Ser Arg 
745 

Glu Lys Lys Lys 



Ala Tyr Ala Leu 

780 



Leu Thr Phe Glu 

480 

Val Pro Phe Ser 
495 

Tyr Phe Gin Gin 
510 

Phe Val Arg Glu 
525 

Val Arg lie Asn 



Gly Trp Thr Met 

560 

Asp His Pro Gly 
575 

Asp Val Glu Gly 
590 

Lys Arg Pro Gly 
605 

Leu Val Arg Val 



Leu Asp Cys Asp 

640 

Met Cys Phe Met 
655 

Gin Phe Pro Gin 
670 

Asn Arg Asn Val 
685 

lie Gin Gly Pro 



Ala Leu Tyr Gly 

720 

Thr Cys Asn Cys 
735 

Asn Lys Asn Lys 
750 

Arg Leu Phe Phe 
765 

Gly Glu lie Asp 
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Glu Gly Ala Pro Gly Ala Asp lie Glu Lys Ala Gly He Val Asn Gin 
785 790 795 800 

Gin Lys Leu Glu Lys Lys Phe Gly Gin Ser Ser Val Phe Val Ala Ser 

805 810 815 

Thr Leu Leu Glu Asn Gly Gly Thr Leu Lys Ser Ala Ser Pro Ala Ser 

820 825 830 

Leu Leu Lys Glu Ala He His Val lie Ser Cys Gly Tyr Glu Asp Lys 
835 840 845 

Thr Asp Trp Gly Lys Glu He Gly Trp He Tyr Gly Ser He Thr Glu 
850 855 860 

Asp He Leu Thr Gly Phe Lys Met His Cys His Gly Trp Arg Ser He 
865 870 875 880 

Tyr Cys He Pro Lys Arg Pro Ala Phe Lys Gly Ser Ala Pro Leu Asn 

885 890 895 

Leu Ser Asp Arg Leu His Gin Val Leu Arg Trp Ala Leu Gly Ser Val 

900 905 910 

Glu He Phe Phe Ser Lys His Cys Pro Leu Trp Tyr Gly Tyr Gly Gly 
915 920 925 

Gly Leu Lys Phe Leu Glu Arg Phe Ser Tyr He Asn Ser He Val Tyr 
930 935 940 

Pro Trp Thr Ser He Pro Leu Leu Ala Tyr Cys Thr Leu Pro Ala He 
945 950 955 960 

Cys Leu Leu Thr Gly Lys Phe He Thr Pro Glu Leu Thr Asn Val Ala 

965 970 975 

Ser He Trp Phe Met Ala Leu Phe He Cys He Ser Val Thr Gly lie 

980 985 990 

Leu Glu Met Arg Trp Ser Gly Val Ala lie Asp Asp Trp Trp Arg Asn 
995 1000 1005 

Glu Gin Phe Trp Val He Gly Gly Val Ser Ala His Leu Phe Ala Val 
1010 1015 1020 

Phe Gin Gly Leu Leu Lys Val Phe Ala Gly He Asp Thr Ser Phe Thr 
1025 1030 1035 1040 

Val Thr Ser Lys Ala Gly Asp Asp Glu Glu Phe Ser Glu Leu Tyr Thr 

1045 1050 1055 

Phe Lys Trp Thr Thr Leu Leu He Pro Pro Thr Thr Leu Leu Leu Leu 

1060 1065 1070 

Asn Phe He Gly Val Val Ala Gly He Ser Asn Ala He Asn Asn Gly 
1075 1080 1085 

Tyr Glu Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe Ala Phe Trp 
1090 1095 1100 
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Val lie Val His Leu Tyr Pro Phe Leu Lys Gly Leu Val Gly Arg Gin 
1105 1110 1115 1120 

Asn Arg Thr Pro Thr lie Val lie Val Trp Ser lie Leu Leu Ala Ser 

1125 1130 1135 

lie Phe Ser Leu Leu Trp Val Arg Val Asp Pro Phe Leu Ala Lys Ser 

1140 1145 1150 

Asn Gly Pro Leu Leu Glu Glu Cys Gly Leu Asp Cys Asn 
1155 1160 1165 

<210> 9 
<211> 3936 
<212> DNA 
<213> Zea mays 

<400> 9 

cttctccctc gtcggtgcgg cgtggcgcgg ctcggcgttc ggtgagaaac cactcggggg 60 

atgaggatct gctgctagag tgagaggagc tacggtcagt atcctctgcc ttcgtcggcg 120 

gcggaagtgg aggggaggaa gcgatggagg cgagcgccgg gctggtggcc ggctcccaca 180 

accgcaacga gctcgtcgtc atccgccgcg acggcgatcc cgggccgaag ccgccgcggg 240 

agcagaacgg gcaggtgtgc cagatttgcg gcgacgacgt cggccttgcc cccggcgggg 300 

accccttcgt ggcgtgcaac gagtgcgcct tccccgtctg ccgggactgc tacgaatacg 360 

agcgccggga gggcacgcag aactgccccc agtgcaagac tcgatacaag cgcctcaagg 420 

gctgccaacg tgtgaccggt gacgaggagg aggacggcgt cgatgacctg gacaacgagt 480 

tcaactggga cggccatgac tcgcagtctg tggccgagtc catgctctac ggccacatga 54 0 

gctacggccg tggaggtgac cctaatggcg cgccacaagc tttccagctc aaccccaatg 600 

ttccactcct caccaacggg caaatggtgg atgacatccc accggagcag cacgcgctgg 660 

tgccttcttt catgggtggt gggggaaaga ggatacatcc ccttccttat gcggatccca 720 

gcttacctgt gcaacccagg tctatggacc catccaagga tcttgctgca tatgggtatg 780 

gtagtgttgc ttggaaggaa cggatggaga attggaagca gagacaagag aggatgcacc 840 

agacggggaa tgatggtggt ggtgatgatg gtgacgatgc tgatctacca ctaatggatg 900 

aagcaagaca acaactgtcc aggaaaattc cacttccatc aagccagatt aatccatata 960 

ggatgattat cattattcgg cttgtggttt tggggttctt cttccactac cgagtgatgc 1020 

atccggtgaa tgatgcattt gctttgtggc tcatatctgt tatctgtgaa atctggtttg 1080 

ccatgtcttg gattcttgat caattcccaa agtggttccc tattgagaga gagacttacc 1140 

tagaccggct gtcactgagg ttcgacaagg aaggccagcc atctcaactt gctccaattg 1200 

atttctttgt cagtacggtt gatcccttaa aggaacctcc tttggtcaca acaaatactg 1260 

ttctatctat cctttcggtg gattatcctg ttgataaggt ttcttgctat gtttctgatg 1320 

atggtgctgc aatgctaacg tttgaagcat tatctgaaac atctgaattt gcaaagaaat 1380 

gggttccttt ctgcaaacgg tacaatattg aacctcgcgc tccagagtgg tacttccaac 1440 

agaagataga ctacttgaaa gacaaggtgg cagcaaactt tgttagggag aggagagcaa 1500 

tgaagagaga gtatgaggaa ttcaaggtga gaatcaatgc cttagttgcc aaagcccaga 1560 

aagttcctga agaaggatgg acaatgcaag atggaacccc ctggcctgga aacaatgttc 1620 

gtgatcatcc tggaatgatt caggtcttcc ttggccaaag cggaggcctt gactgtgagg 1680 

gaaatgaact gccacgattg gtttatgttt ctagagagaa acgaccaggc tataaccatc 1740 

ataagaaagc tggtgctatg aatgcattgg tccgagtctc tgctgtacta acaaatgctc 1800 

catatttgtt aaacttggat tgtgatcact acatcaacaa cagcaaggct ataaaggaag 1860 

caatgtgttt tatgatggac cctttactag gaaagaaggt ttgctatgta cagttccctc 1920 

aaagatttga tgggattgat cgccatgacc gatatgctaa ccggaatgtt gtcttttttg 1980 

atatcaacat gaaaggtttg gatggtattc agggtccaat ttatgttggt actggatgtg 2040 

tatttagaag gcaggcatta tatggttatg atgcccccaa aacaaagaag ccaccatcaa 2100 

ggacttgcaa ctgctggccc aagtggtgct tttgctgttg ctgctttggc aataggaagc 2160 

aaaagaagac taccaaaccc aaaacagaga agaaaaagtt attatttttc aagaaagaag 2220 

agaaccaatc ccctgcatat gctcttggtg aaattgacga agctgctcca ggagctgaga 2280 

atgaaaaggc cggtattgta aatcaacaaa aattagaaaa gaaatttggc caatcttctg 2340 

tttttgttac atccacactt ctcgagaatg gtggaacctt gaagagtgca agtcctgctt 2400 

ctcttttgaa agaagctata catgtcatta gttgtggtta tgaagacaag acagactggg 24 60 

gaaaagagat tggctggatc tatggatcag ttacagaaga tattctaact ggtttcaaga 2520 
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tgcattgtca 
ctgcacctct 
ttgagatctt 
ttttggaaag 
tggcttactg 
tgaataatgt 
tcctagaaat 
gggtcattgg 
tagctggtgt 
cagagctata 
tgaacttcat 
ggggccccct 
ttctcaaagg 
tt ctgctggc 
atgatggtcc 
ctcccccaat 
ctgtagataa 
tatctgagag 
tggaatacag 
tagatgggct 
tggttctcaa 
atttatgtat 
aacagaatat 
tgtgtactgt 



tggttggcgg 
gaatctttca 
cttcagcaat 
attttcctac 
tacattgcct 
tgccagcctg 
gagatggagt 
aggtgtgtcc 
tgatacaagc 
tacattcaaa 
tggtgtggtc 
ctttgggaag 
tttggttgga 
tt caatcttc 
gcttcttgag 
ctgcatatgc 
gagacatgaa 
atatactggg 
catatgcaag 
gagccgaaca 
taaggcaggc 
gcctgttcat 
tagcattaat 
aatcat ct ga 



tcaatttact 
gatcgtcttc 
cattgccctc 
atcaactcca 
gccatctgtt 
tggttcatgt 
ggtgttggaa 
tcacacctct 
ttcaccgtga 
tggactacct 
gctggcgttt 
ctattctttg 
aggcaaaaca 
tcgctccttt 
gagtgtggtt 
ttgaagtata 
atgtcccaag 
ggaaaatgga 
tgtttgattg 
gcaaggtatt 
aggaat gcat 
tggagggctt 
ctatagttaa 
gttggttttg 



gcatacctaa 
accaggtgct 
tttggtatgg 
tcgtgtatcc 
tattgacagg 
cactttttat 
ttgatgactg 
ttgctgtgtt 
catcaaaggg 
tattgatacc 
caaatgcgat 
cattttgggt 
ggacaccaac 
gggttcggat 
tggattgcaa 
ttttctggtg 
tttcttttga 
ggctgcggca 
tgcagcattc 
ttgattctgc 
ctgccagtgg 
gttcattaca 
ttaaagtatg 
tgaaaa 



acgggttgca 
tcggtgggct 
gtatggtggc 
ttggacatct 
gaaatttatc 
ctgcattttt 
gtggaggaat 
ccagggactt 
tggagatgat 
tcctaccacc 
caataacgga 
gattgtccat 
gattgtcatc 
tgatcctttc 
ctaggatgtc 
tttgtcccca 
tccatggtga 
atccttgtgc 
tttattactt 
actgct cccg 
aacagagcaa 
tgttcgtcta 
taaatgcgcc 



ttcaaaggtt 2580 
cttgggtcta 2640 
ggtctgaaat 2700 
attcccctct 2760 
actccagagc 2820 
gctacgagca 2880 
gagcagttct 2940 
ctcaaggtca 3000 
gaggagttct 3060 
ttgcttctat 3120 
tatgagtcat 3180 
ctttatccct 3240 
gtctggtcca 3300 
cttgcgaagg 3360 
agtgcatcag 3420 
tattcagtgt 3480 
acctacttaa 3540 
agttgggccg 3600 
ggtcgcaata 3660 
tgtacaaact 3720 
cctgcacatt 3780 
tactagaaaa 3840 
tgttttttgt 3900 

3936 



<210> 
<211> 
<212> 
<213> 



10 

1086 
PRT 

Zea mays 



<400> 10 
Met Glu Ala 
1 



Ser 



Ala 

5 



Gly Leu Val Ala 



Gly 
10 



Ser His Asn Arg 



Asn 
15 



Glu 



Leu Val Val lie Arg Arg Asp Gly Asp Pro Gly Pro Lys Pro Pro Arg 

20 25 30 

Glu Gin Asn Gly Gin Val Cys Gin lie Cys Gly Asp Asp Val Gly Leu 
35 40 45 

Ala Pro Gly Gly Asp Pro Phe Val Ala Cys Asn Glu Cys Ala Phe Pro 
50 55 60 

Val Cys Arg Asp Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Thr Gin Asn 
65 70 75 80 

Cys Pro Gin Cys Lys Thr Arg Tyr Lys Arg Leu Lys Gly Cys Gin Arg 

85 90 95 

Val Thr Gly Asp Glu Glu Glu Asp Gly Val Asp Asp Leu Asp Asn Glu 

100 105 110 

Phe Asn Trp Asp Gly His Asp Ser Gin Ser Val Ala Glu Ser Met Leu 
115 120 125 

Tyr Gly His Met Ser Tyr Gly Arg Gly Gly Asp Pro Asn Gly Ala Pro 
130 135 140 



Gin Ala Phe Gin Leu Asn Pro Asn Val Pro Leu Leu Thr Asn Gly Gin 
145 ' 150 155 160 
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Met Val Asp Asp 



Met Gly Gly Gly 

180 

Ser Leu Pro Val 
195 

Ala Tyr Gly Tyr 
210 

Lys Gin Arg Gin 
225 

Asp Asp Gly Asp 



Gin Leu Ser Arg 

260 

Arg Met lie lie 
275 

Tyr Arg Val Met 
290 

Ser Val lie Cys 
305 

Phe Pro Lys Trp 



Ser Leu Arg Phe 

340 

Asp Phe Phe Val 
355 

Thr Thr Asn Thr 
370 

Lys Val Ser Cys 
385 

Glu Ala Leu Ser 



Cys Lys Arg Tyr 

420 

Gin Lys lie Asp 
435 

Glu Arg Arg Ala 
450 

Asn Ala Leu Val 
465 



lie Pro Pro Glu 
165 

Gly Lys Arg lie 



Gin Pro Arg Ser 

200 

Gly Ser Val Ala 
215 

Glu Arg Met His 
230 

Asp Ala Asp Leu 
245 

Lys lie Pro Leu 



lie lie Arg Leu 

280 

His Pro Val Asn 
295 

Glu lie Trp Phe 
310 

Phe Pro lie Glu 
325 

Asp Lys Glu Gly 



Ser Thr Val Asp 

360 

Val Leu Ser lie 
375 

Tyr Val Ser Asp 
390 

Glu Thr Ser Glu 
405 

Asn lie Glu Pro 



Tyr Leu Lys Asp 

440 

Met Lys Arg Glu 
455 

Ala Lys Ala Gin 
470 



Gin His Ala Leu 
170 

His Pro Leu Pro 
185 

Met Asp Pro Ser 



Trp Lys Glu Arg 

220 

Gin Thr Gly Asn 
235 

Pro Leu Met Asp 
250 

Pro Ser Ser Gin 
265 

Val Val Leu Gly 



Asp Ala Phe Ala 

300 

Ala Met Ser Trp 
315 

Arg Glu Thr Tyr 
330 

Gin Pro Ser Gin 
345 

Pro Leu Lys Glu 



Leu Ser Val Asp 

380 

Asp Gly Ala Ala 
395 

Phe Ala Lys Lys 
410 

Arg Ala Pro Glu 
425 

Lys Val Ala Ala 



Tyr Glu Glu Phe 

460 

Lys Val Pro Glu 
475 

16 



Val Pro Ser Phe 
175 

Tyr Ala Asp Pro 
190 

Lys Asp Leu Ala 
205 

Met Glu Asn Trp 



Asp Gly Gly Gly 

240 

Glu Ala Arg Gin 
255 

lie Asn Pro Tyr 
270 

Phe Phe Phe His 
285 

Leu Trp Leu lie 



lie Leu Asp Gin 

320 

Leu Asp Arg Leu 
335 

Leu Ala Pro lie 
350 

Pro Pro Leu Val 
365 

Tyr Pro Val Asp 



Met Leu Thr Phe 

400 

Trp Val Pro Phe 
415 

Trp Tyr Phe Gin 
430 

Asn Phe Val Arg 
445 

Lys Val Arg lie 



Glu Gly Trp Thr 

480 



Met Gin Asp Gly 



Gly Met lie Gin 

500 

Gly Asn Glu Leu 
515 

Gly Tyr Asn His 
530 

Val Ser Ala Val 
545 

Asp His Tyr lie 



Met Met Asp Pro 

580 

Gin Arg Phe Asp 
595 

Val Val Phe Phe 
610 

Pro lie Tyr Val 
625 

Gly Tyr Asp Ala 



Cys Trp Pro Lys 

660 

Gin Lys Lys Thr 
675 

Phe Lys Lys Glu 
690 

Asp Glu Ala Ala 
705 

Gin Gin Lys Leu 



Ser Thr Leu Leu 

740 

Ser Leu Leu Lys 
755 

Lys Thr Asp Trp 
770 

Glu Asp lie Leu 
785 



Thr Pro Trp Pro 
485 

Val Phe Leu Gly 



Pro Arg Leu Val 

520 

His Lys Lys Ala 
535 

Leu Thr Asn Ala 
550 

Asn Asn Ser Lys 
565 

Leu Leu Gly Lys 



Gly lie Asp Arg 

600 

Asp lie Asn Met 
615 

Gly Thr Gly Cys 
630 

Pro Lys Thr Lys 
645 

Trp Cys Phe Cys 



Thr Lys Pro Lys 

680 

Glu Asn Gin Ser 
695 

Pro Gly Ala Glu 
710 

Glu Lys Lys Phe 
725 

Glu Asn Gly Gly 



Glu Ala lie His 

760 

Gly Lys Glu lie 
775 

Thr Gly Phe Lys 
790 



Gly Asn Asn Val 
490 

Gin Ser Gly Gly 
505 

Tyr Val Ser Arg 



Gly Ala Met Asn 

540 

Pro Tyr Leu Leu 

555 

Ala lie Lys Glu 
570 

Lys Val Cys Tyr 
585 

His Asp Arg Tyr 



Lys Gly Leu Asp 

620 

Val Phe Arg Arg 
635 

Lys Pro Pro Ser 
650 

Cys Cys Cys Phe 
665 

Thr Glu Lys Lys 



Pro Ala Tyr Ala 

700 

Asn Glu Lys Ala 
715 

Gly Gin Ser Ser 
730 

Thr Leu Lys Ser 
745 

Val lie Ser Cys 



Gly Trp lie Tyr 

780 

Met His Cys His 
795 

17 



Arg Asp His Pro 
495 

Leu Asp Cys Glu 
510 

Glu Lys Arg Pro 
525 

Ala Leu Val Arg 



Asn Leu Asp Cys 

560 

Ala Met Cys Phe 
575 

Val Gin Phe Pro 
590 

Ala Asn Arg Asn 
605 

Gly lie Gin Gly 



Gin Ala Leu Tyr 

640 

Arg Thr Cys Asn 
655 

Gly Asn Arg Lys 
670 

Lys Leu Leu Phe 
685 

Leu Gly Glu lie 



Gly lie Val Asn 

720 

Val Phe Val Thr 
735 

Ala Ser Pro Ala 
750 

Gly Tyr Glu Asp 
765 

Gly Ser Val Thr 



Gly Trp Arg Ser 

800 



• 



lie Tyr Cys lie Pro Lys Arg Val Ala Phe Lys Gly Ser Ala Pro Leu 

805 810 815 

Asn Leu Ser Asp Arg Leu His Gin Val Leu Arg Trp Ala Leu Gly Ser 

820 825 830 

lie Glu He Phe Phe Ser Asn His Cys Pro Leu Trp Tyr Gly Tyr Gly 
835 840 845 

Gly Gly Leu Lys Phe Leu Glu Arg Phe Ser Tyr He Asn Ser He Val 
850 855 860 

Tyr Pro Trp Thr Ser He Pro Leu Leu Ala Tyr Cys Thr Leu Pro Ala 
865 870 875 880 

He Cys Leu Leu Thr Gly Lys Phe He Thr Pro Glu Leu Asn Asn Val 

885 890 895 

Ala Ser Leu Trp Phe Met Ser Leu Phe He Cys He Phe Ala Thr Ser 

900 905 910 

He Leu Glu Met Arg Trp Ser Gly Val Gly He Asp Asp Trp Trp Arg 
915 920 925 

Asn Glu Gin Phe Trp Val He Gly Gly Val Ser Ser His Leu Phe Ala 
930 935 940 

Val Phe Gin Gly Leu Leu Lys Val He Ala Gly Val Asp Thr Ser Phe 
945 950 955 960 

Thr Val Thr Ser Lys Gly Gly Asp Asp Glu Glu Phe Ser Glu Leu Tyr 

965 970 975 

Thr Phe Lys Trp Thr Thr Leu Leu He Pro Pro Thr Thr Leu Leu Leu 

980 985 990 

Leu Asn Phe He Gly Val Val Ala Gly Val Ser Asn Ala He Asn Asn 
995 1000 1005 

Gly Tyr Glu Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe Ala Phe 
1010 1015 1020 

Trp Val He Val His Leu Tyr Pro Phe Leu Lys Gly Leu Val Gly Arg 
1025 1030 1035 1040 

Gin Asn Arg Thr Pro Thr He Val He Val Trp Ser He Leu Leu Ala 

1045 1050 1055 

Ser He Phe Ser Leu Leu Trp Val Arg He Asp Pro Phe Leu Ala Lys 

1060 1065 1070 

Asp Asp Gly Pro Leu Leu Glu Glu Cys Gly Leu Asp Cys Asn 
1075 1080 1085 

<210> 11 

<211> 1138 

<212> DNA 

<213> Oryza sativa 
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<400> 11 

cgctgctccc 

tcgccacggc 

gtgacgtgct 

gcggcccggt 

aacctggagg 

agggggagct 

cgcgagt acg 

cggcgccgcg 

gggagcgtgc 

gacgtgtgcc 

caccggaagg 

gtcaacaact 

ggagccgccg 

gtcgatcccg 

ggcctcgacg 

gcgctct aca 

ctcggagaag 

aggtgaaaaa 

aaaatgaaat 



ggcgatggac 
gaacaccgtg 
atatttccga 
tcgcggcgct 
cgtacttcaa 
acagggggat 
aggagatgcg 
gcgcggccga 
cacagctcgg 
tcccggcgct 
cgggcgccat 
cgcaggccct 
aagacgccgg 
gcgaccgcta 
gcctccaggg 
gcgtcgacct 
acgagcggct 
ct cagctaaa 
ttactttttt 



gtgttcgtca 
ctgtccatat 
cgacgcaggc 
ttgggtgtcg 
cgccggcgag 
ggcgtggccg 
gctgcggatc 
tgaccacgcc 
cgtt gcgaac 
tgtgtacgtg 
gaacgcgccc 
ccgcgccggc 
cgcggtcgcg 
cgccaaccac 
ccccatctac 
gccgcgctgg 
atggtccagg 
acctgaccca 
ttttttacca 



ccaccgccga 
atcctcgccg 
gcggaggtga 
ttctgccgga 
ggtggtggtg 
gagctggtgc 
gacgcgctgc 
ggagttgtgc 
gggagcaagc 
tgccgcgaga 
ttcatcctcg 
atctgcttca 
ttcgtccagt 
aaccgcgtcc 
gt cggcaccg 
agaccgcggc 
atgaaacaaa 
agctgtaaca 
aaaaaaaaaa 



ccccgacaag 
cgggctaccc 
cacgtaacgc 
agcacggcgt 
gcaaggcgaa 
gcgacaggag 
aggccgccga 
aggtactgat 
tcatcgacgt 
agcgccgcgg 
acctcgactg 
tgatcgaacg 
tcccgcagcg 
tcttcgactg 
gctgcttgtt 
gttcattggg 
tggtaat att 
tgggtaaaaa 
aaaaaaaaaa 



gagccgccgc 60 
cgccggcaag 120 
ggtcgtggag 180 
cgagccgagg 240 
ggtggtggcg 300 
acgggtgcgc 360 
tgcgcgccgc 420 
cgattttgct 480 
cgcctctgtc 540 
ccacgcgcac 600 
cgactactac 660 
cggcggcggc 720 
ggtcgacggc 780 
caccgagctc 840 
ccgccgtgtc 900 
ctgtcgccta 960 
aagtggtcca 1020 
tatatggccc 1080 
aaaaaaaa 1138 



<210> 12 

<211> 341 

<212> PRT 

<213> Oryza sativa 



<400> 12 

Arg Cys Ser Arg Arg Trp Thr Cys Ser Ser Pro Pro Pro Thr Pro 
15 10 15 



Thr 



Arg Ser Arg Arg Ser Pro Arg Arg Thr Pro Cys Cys Pro Tyr lie Leu 

20 25 30 

Ala Ala Gly Tyr Pro Ala Gly Lys Val Thr Cys Tyr lie Ser Asp Asp 
35 40 45 

Ala Gly Ala Glu Val Thr Arg Asn Ala Val Val Glu Ala Ala Arg Phe 
50 55 60 

Ala Ala Leu Trp Val Ser Phe Cys Arg Lys His Gly Val Glu Pro Arg 
65 " 70 75 80 

Asn Leu Glu Ala Tyr Phe Asn Ala Gly Glu Gly Gly Gly Gly Lys Ala 

85 90 95 

Lys Val Val Ala Arg Gly Ser Tyr Arg Gly Met Ala Trp Pro Glu Leu 

100 105 110 

Val Arg Asp Arg Arg Arg Val Arg Arg Glu Tyr Glu Glu Met Arg Leu 
115 120 125 

Arg lie Asp Ala Leu Gin Ala Ala Asp Ala Arg Arg Arg Arg Arg Gly 
130 135 140 

Ala Ala Asp Asp His Ala Gly Val Val Gin Val Leu lie Asp Phe Ala 
145 150 155 160 



Gly Ser Val Pro Gin Leu Gly Val Ala Asn Gly Ser Lys Leu lie Asp 

165 170 175 
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Val Ala Ser Val Asp Val Cys Leu Pro Ala Leu Val Tyr Val Cys Arg 

180 185 190 

Glu Lys Arg Arg Gly His Ala His His Arg Lys Ala Gly Ala Met Asn 
195 200 205 

Ala Pro Phe lie Leu Asp Leu Asp Cys Asp Tyr Tyr Val Asn Asn Ser 
210 215 220 

Gin Ala Leu Arg Ala Gly lie Cys Phe Met lie Glu Arg Gly Gly Gly 
225 230 235 240 

Gly Ala Ala Glu Asp Ala Gly Ala Val Ala Phe Val Gin Phe Pro Gin 

245 250 255 

Arg Val Asp Gly Val Asp Pro Gly Asp Arg Tyr Ala Asn His Asn Arg 

260 265 270 

Val Leu Phe Asp Cys Thr Glu Leu Gly Leu Asp Gly Leu Gin Gly Pro 
275 280 285 

lie Tyr Val Gly Thr Gly Cys Leu Phe Arg Arg Val Ala Leu Tyr Ser 
290 295 300 

Val Asp Leu Pro Arg Trp Arg Pro Arg Arg Ser Leu Gly Cys Arg Leu 
305 310 315 320 

Leu Gly Glu Asp Glu Arg Leu Trp Ser Arg Met Lys Gin Met Val lie 

325 330 335 

Leu Ser Gly Pro Arg 

340 

<210> 13 

<211> 3517 

<212> DNA 

<213> Glycine max 



<400> 13 

gcacgagcca 

caatcttcct 

tgttgtgcca 

cgctgggtca 

tttgaagaac 

ggatggagac 

tgagtatgaa 

tctcaaaggg 

gcatgaattc 

tcatgggagg 

acctgtcat t 

tgcttatggg 

gtctgaacct 

tggatgactg 

cagccatgtt 

aaatcaatcc 

gatacagact 

gtgaaatctg 

atagagagac 

tgcttgct cc 

ttacagcaaa 



acaacaacac 
tcataaaaca 
ttcccatatt 
cataaccgca 
ttggatgggc 
ttgtttgtgg 
aggagagaag 
agcccccgag 
aatattgatg 
atgagctatg 
gctggt ggtc 
gatcagatgt 
ggaagt gcaa 
gaaattgcag 
agatgaagca 
atatagaatg 
catgaaccca 
gtttgctttt 
ctaccttgac 
tgtagatgtt 
cactgttctt 



ccttatgtgg 
caaacctttg 
gtcccat tea 
atgagct agt 
aagtgtgtga 
ettgeaatga 
gaagccacct 
tggagggaga 
agcaaaagaa 
gaagaggtcc 
gttctaggee 
tatcctcttc 
gatgggacga 
caaggcaatt 
aggcaaccac 
gtgattgtgg 
gtacatgatg 
tcatggattc 
cgtctttcca 
tttgttagta 
tcaatcttgg 



acacat t agg 
atcacacaat 
ctaagacatg 
tgtcatt cat 
gatttgtggt 
gtgtggtttt 
ttgcccacag 
tgatgatgaa 
caagcatggc 
tgaagatgat 
tgtaagtggg 
actgeataaa 
aaaaaaaaga 
tggggcctga 
tgtcaaggaa 
cacgtctggt 
ccctggggct 
tggatcagtt 
tcaggtatga 
ccgtggatcc 
ccatggatta 



tgaggttcaa 
ct caccttaa 
gaagccagcg 
ggccatgaag 
gatggcgtgg 
ccagt gtgea 
tgcaaaacca 
gaggatgtgg 
caggttgcag 
gacaat t ccc 
gagttcccaa 
agagtgeate 
agatggatgg 
aceggatgaa 
agtgccaata 
tattcttget 
atggctaacc 
tcccaaatgg 
gcgtgaaggt 
catgaaggaa 
cccggttgat 



cagctagcac 60 

tttgtgttgt 120 

ctggactggt 180 

agecgaagge 240 

gaetcaeggt 300 

ggecttgeta 360 

gatacaagcg 420 

atgatattga 480 

aagecatget 540 

agttcccaac 600 

tatcatctaa 660 

catatccagt 720 

aaagatagaa 780 

gatccagatg 840 

gcatccagca 900 

ttcttcctca 960 

tctatcatat 1020 

tttcccattg 1080 

gaaccaaaca 1140 

cctcctctgg 1200 

aaaatatcat 1260 



20 



I 



gctacatttc tgatgatgga gcctcaatgt gtacatttga gtccttatca gaaactgcag 1320 
agtttgctag aaagtgggta ccgttttgta agaaattttc catagaacct cgggcacctg 1380 
agatgtactt cagcgagaag attgactacc taaaggacaa agtgcaaccc acctttgtta 1440 
aggagcgtcg agctatgaag agggaatacg aagagtttaa ggttaggatc aatgcacttg 1500 
ttgctaaggc ccagaaagtt cctcagggag gatggatcat gcaggatggg acaccatggc 1560 
cagggaataa cactaaggat catcctggta tgattcaagt gtttcttggt agcagtggag 1620 
gtcttgatac tgaaggaaac caacttcctc gccttgttta tgtttccaga gagaaaaggc 1680 
ctggttttca acaccacaag aaagctggtg ccatgaatgc tctggttcgg gtatctgctg 1740 
ttctcacaaa tgctcctttc atgttgaact tggattgtga tcactatgtc aataacagca 1800 
aggctgcccg agaggccatg tgcttcttga tggacccaca aactgggaag aaggtctgct 1860 
atgtccagtt tcctcaaaga tttgatggta ttgatacaca tgatcgttat gccaacagga 1920 
acacagtttt ctttgatatt aacatgaagg gtctagatgg tattcaaggt cctgtatatg 1980 
tggggactgg atgtgttttc aggaggcaag ctttgtatgg ctataatcct cccaagggtc 2040 
caaagcgtcc aaaaatggta agctgtgatt gttgcccgtg ttttggaagc cgcaagaagt 2100 
ataaggagaa gaatgatgca aatggagagg ctgcaagcct aaaagggatg gatgatgaca 2160 
aagaggtgtt gatgtcccaa atgaattttg agaagaaatt tggacaatcc tctatttttg 2220 
tgacttctac cttgatggaa gagggtggtg tgcctccttc ttcaagtcca gctgccctgc 2280 
ttaaagaagc cattcatgtg attagctgtg gatatgaaga taaaactgaa tggggacttg 2340 
agcttggttg gatctatgga tctatcacag aagatattct aacaggtttt aagatgcatt 2400 
gccgtgggtg gaggtccatt tattgtatgc caaagagagc tgcattcaag ggtactgctc 24 60 
ctatcaactt gtcagatcgt ctcaaccagg ttcttcgttg ggcacttggt tccattgaga 2520 
ttttctttag tcaccattgc cctctatggt atggcttcaa ggaaaagaag ctaaagtggc 2580 
ttgagagatt tgcctatgca aacacaactg tctatccatt cacctccatt cctctagttg 2640 
cctactgtat tcttccagca gtttgtttac tcactgacaa attcatcatg ccaccgatta 2700 
gcacctttgc tggtttgtac tttgttgctc tcttctcctc aatcattgca actggtattc 2760 
ttgagttgaa atggagtgga gtgagcattg aggaatggtg gagaaatgag cagttttggg 2820 
tcattggtgg tgtatcagct cacctctttg ctgttataca aggtctgcta aaggttctgg 2880 
ctggaattga caccaatttc actgttacat caaaggcaac agatgatgaa gagtttggag 2940 
aattgtacac ctttaagtgg actacactct tgattcctcc aaccactatt ttgatcatta 3000 
acattgttgg tgttgttgct ggaatctcag atgccataaa caatgggtac caatcctggg 3060 
gaccactctt tggaaagctc ttcttttcct tctgggtgat tgtccatctc tatccattcc 3120 
ttaaaggttt gatgggtcgc caaaatcgca cacccaccat tgttgtgatt tggtcagtgc 3180 
tattggcctc tattttctcc ttactttggg taagaattga tccatttgtc ctcaagacta 3240 
agggacctga taccaagcta tgtggaatca actgctaaaa aagactgctt tccctatagt 3300 
attattcttt aaaagatgta tgtagggtac atacattctt ggtttcacaa accaacaaag 3360 
tggcaatgca caaggatcaa taaggaaaga gtgaaaattt tgtgtatcat aaatgagtgt 3420 
tatcattttt gtaaatgttc tcaaggacat ctgttttggt tggaactgcc caaaaattgc 3480 
agttttatct attcactgga aaaaaaaaaa aaaaaaa 3517 

<210> 14 

<211> 1039 

<212> PRT 

<213> Glycine max 

<220> 

<221> UNSURE 
<222> (201) 

<223> xaa = any amino acid 
<400> 14 

Met Glu Ala Ser Ala Gly Leu Val Ala Gly Ser His Asn Arg Asn Glu 
15 10 15 

Leu Val Val lie His Gly His Glu Glu Pro Lys Ala Leu Lys Asn Leu 

20 25 30 

Asp Gly Gin Val Cys Glu lie Cys Gly Asp Gly Val Gly Leu Thr Val 
35 40 45 

Asp Gly Asp Leu Phe Val Ala Cys Asn Glu Cys Gly Phe Pro Val Cys 
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50 



55 



60 



Arg Pro Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Ser His Leu Cys Pro 
65 70 75 80 

Gin Cys Lys Thr Arg Tyr Lys Arg Leu Lys Gly Ser Pro Arg Val Glu 

85 90 95 

Gly Asp Asp Asp Glu Glu Asp Val Asp Asp lie Glu His Glu Phe Asn 

100 105 110 

lie Asp Glu Gin Lys Asn Lys His Gly Gin Val Ala Glu Ala Met Leu 
115 120 ■ 125 

His Gly Arg Met Ser Tyr Gly Arg Gly Pro Glu Asp Asp Asp Asn Ser 
130 135 140 

Gin Phe Pro Thr Pro Val lie Ala Gly Gly Arg Ser Arg Pro Val Ser 
145 150 155 160 

Gly Glu Phe Pro lie Ser Ser Asn Ala Tyr Gly Asp Gin Met Leu Ser 

165 170 175 

Ser Ser Leu His Lys Arg Val His Pro Tyr Pro Val Ser Glu Pro Gly 

180 185 190 

Ser Ala Arg Trp Asp Glu Lys Lys Xaa Asp Gly Trp Lys Asp Arg Met 
195 200 205 

Asp Asp Trp Lys Leu Gin Gin Gly Asn Leu Gly Pro Glu Pro Asp Glu 
210 215 220 

Asp Pro Asp Ala Ala Met Leu Asp Glu Ala Arg Gin Pro Leu Ser Arg 
225 230 235 240 

Lys Val Pro lie Ala Ser Ser Lys lie Asn Pro Tyr Arg Met Val lie 

245 250 255 

Val Ala Arg Leu Val lie Leu Ala Phe Phe Leu Arg Tyr Arg Leu Met 

260 265 270 

Asn Pro Val His Asp Ala Leu Gly Leu Trp Leu Thr Ser lie lie Cys 
275 280 285 

Glu lie Trp Phe Ala Phe Ser Trp He Leu Asp Gin Phe Pro Lys Trp 
290 295 300 

Phe Pro He Asp Arg Glu Thr Tyr Leu Asp Arg Leu Ser He Arg Tyr 
305 310 315 320 

Glu Arg Glu Gly Glu Pro Asn Met Leu Ala Pro Val Asp Val Phe Val 

325 330 335 

Ser Thr Val Asp Pro Met Lys Glu Pro Pro Leu Val Thr Ala Asn Thr 

340 345 350 

Val Leu Ser He Leu Ala Met Asp Tyr Pro Val Asp Lys He Ser Cys 
355 360 365 



Tyr He Ser Asp Asp Gly Ala Ser Met Cys Thr Phe Glu Ser Leu Ser 

22 



370 

Glu Thr Ala Glu 
385 

Ser lie Glu Pro 



Tyr Leu Lys Asp 

420 

Met Lys Arg Glu 
435 

Ala Lys Ala Gin 
450 

Thr Pro Trp Pro 
465 

Val Phe Leu Gly 



Pro Arg Leu Val 

500 

His Lys Lys Ala 
515 

Leu Thr Asn Ala 
530 

Asn Asn Ser Lys 
545 

Gin Thr Gly Lys 



Gly lie Asp Thr 

580 

Asp lie Asn Met 
595 

Gly Thr Gly Cys 
610 

Pro Lys Gly Pro 
625 

Cys Phe Gly Ser 



Glu Ala Ala Ser 

660 

Ser Gin Met Asn 
675 

Thr Ser Thr Leu 



375 

Phe Ala Arg Lys 
390 

Arg Ala Pro Glu 
405 

Lys Val Gin Pro 



Tyr Glu Glu Phe 

440 

Lys Val Pro Gin 
455 

Gly Asn Asn Thr 
470 

Ser Ser Gly Gly 
485 

Tyr Val Ser Arg 



Gly Ala Met Asn 

520 

Pro Phe Met Leu 
535 

Ala Ala Arg Glu 
550 

Lys Val Cys Tyr 
565 

His Asp Arg Tyr 



Lys Gly Leu Asp 

600 

Val Phe Arg Arg 
615 

Lys Arg Pro Lys 
630 

Arg Lys Lys Tyr 
645 

Leu Lys Gly Met 



Phe Glu Lys Lys 

680 

Met Glu Glu Gly 



380 

Trp Val Pro Phe 
395 

Met Tyr Phe Ser 
410 

Thr Phe Val Lys 
425 

Lys Val Arg lie 



Gly Gly Trp lie 

460 

Lys Asp His Pro 
475 

Leu Asp Thr Glu 
490 

Glu Lys Arg Pro 
505 

Ala Leu Val Arg 



Asn Leu Asp Cys 

540 

Ala Met Cys Phe 
555 

Val Gin Phe Pro 
570 

Ala Asn Arg Asn 
585 

Gly lie Gin Gly 



Gin Ala Leu Tyr 

620 

Met Val Ser Cys 
635 

Lys Glu Lys Asn 
650 

Asp Asp Asp Lys 
665 

Phe Gly Gin Ser 
Gly Val Pro Pro 

23 



Cys Lys Lys Phe 

400 

Glu Lys lie Asp 
415 

Glu Arg Arg Ala 
430 

Asn Ala Leu Val 
445 

Met Gin Asp Gly 



Gly Met lie Gin 

480 

Gly Asn Gin Leu 
495 

Gly Phe Gin His 
510 

Val Ser Ala Val 
525 

Asp His Tyr Val 



Leu Met Asp Pro 

560 

Gin Arg Phe Asp 
575 

Thr Val Phe Phe 
590 

Pro Val Tyr Val 
605 

Gly Tyr Asn Pro 



Asp Cys Cys Pro 

640 

Asp Ala Asn Gly 
655 

Glu Val Leu Met 
670 

Ser lie Phe Val 
685 

Ser Ser Ser Pro 



690 



695 



700 



Ala Ala Leu Leu Lys Glu Ala lie His Val lie Ser Cys Gly Tyr Glu 
705 710 715 720 

Asp Lys Thr Glu Trp Gly Leu Glu Leu Gly Trp lie Tyr Gly Ser lie 

725 730 735 

Thr Glu Asp lie Leu Thr Gly Phe Lys Met His Cys Arg Gly Trp Arg 

740 745 750 

Ser lie Tyr Cys Met Pro Lys Arg Ala Ala Phe Lys Gly Thr Ala Pro 
755 760 765 

lie Asn Leu Ser Asp Arg Leu Asn Gin Val Leu Arg Trp Ala Leu Gly 
770 775 780 

Ser lie Glu lie Phe Phe Ser His His Cys Pro Leu Trp Tyr Gly Phe 
785 790 795 800 

Lys Glu Lys Lys Leu Lys Trp Leu Glu Arg Phe Ala Tyr Ala Asn Thr 

805 810 815 

Thr Val Tyr Pro Phe Thr Ser lie Pro Leu Val Ala Tyr Cys lie Leu 

820 825 830 

Pro Ala Val Cys Leu Leu Thr Asp Lys Phe lie Met Pro Pro lie Ser 
835 840 845 

Thr Phe Ala Gly Leu Tyr Phe Val Ala Leu Phe Ser Ser lie lie Ala 
850 855 860 

Thr Gly lie Leu Glu Leu Lys Trp Ser Gly Val Ser lie Glu Glu Trp 
865 870 875 880 

Trp Arg Asn Glu Gin Phe Trp Val lie Gly Gly Val Ser Ala His Leu 

885 890 895 

Phe Ala Val lie Gin Gly Leu Leu Lys Val Leu Ala Gly lie Asp Thr 

900 905 910 

Asn Phe Thr Val Thr Ser Lys Ala Thr Asp Asp Glu Glu Phe Gly Glu 
915 920 925 

Leu Tyr Thr Phe Lys Trp Thr Thr Leu Leu lie Pro Pro Thr Thr lie 
930 935 940 

Leu lie lie Asn He Val Gly Val Val Ala Gly He Ser Asp Ala He 
945 950 955 960 

Asn Asn Gly Tyr Gin Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe 

965 970 975 

Ser Phe Trp Val He Val His Leu Tyr Pro Phe Leu Lys Gly Leu Met 

980 985 990 

Gly Arg Gin Asn Arg Thr Pro Thr He Val Val He Trp Ser Val Leu 
995 1000 1005 



Leu Ala Ser He Phe Ser Leu Leu Trp Val Arg He Asp Pro Phe Val 

24 



1010 1015 1020 

Leu Lys Thr Lys Gly Pro Asp Thr Lys Leu Cys Gly lie Asn Cys 
1025 1030 1035 

<210> 15 

<211> 2125 

<212> DNA 

<213> Glycine max 

<400> 15 

gccaaagctc agaagatgcc agaggaaggt tggacaatgc aggatggaac tccttggcct 60 

ggaaataatc ctagggatca tccgggaatg attcaggtgt ttttaggtca tagtgggggg 120 

ctggatacag atggaaatga gctgcctaga cttgtttatg tttctcgtga gaagcgacca 180 

ggcttccaac atcacaagaa ggctggagct atgaatgctt tgattcgagt ttctgctgtc 240 

ttgaccaatg gtgcatatct tctgaatgtg gattgtgatc actatttcaa taatagcaaa 300 

gccctcaaag aagccatgtg tttcatgatg gatcctgttc ttggaaagaa gacatgctat 360 

gttcaatttc ctcagagatt tgacggcatt gacttgcacg atcgatatgc caatcgcaat 420 

attgtgttct ttgatatcaa catgaaaggt caggatggtg ttcagggccc agtctatgtg 480 

ggaactggtt gttgtttcaa taggcaagct ttgtatggtt atgatcctgt tttgactgag 540 

gaagatttgg aacctaacat tattgtaaag agttgttgcg gttctagaaa gaagggaaag 600 

ggtggcaata agaagtacag tgacaagaag aaggcgatgg gaagaactga atccactgta 660 

cccatattta atatggaaga catagaggag ggtgttgaag gttatgatga tgaaaggaca 720 

ctacttatgt ctcaaaagag cttggagaag cgttttggtc agtctccagt ttttattgct 780 

gccactttca tggagcaggg tggcattcca ccttcaacga accctgcaac tcttcttaag 84 0 

gaagcaatcc atgttatcag ctgtggttac gaagacaaga cagaatgggg caaagagatt 900 

ggatggatct atggctctgt gacagaagat atcttgactg ggttcaagat gcatgctcgt 960 

ggttggattt ccatctattg catgccacct cgcccagcat ttaagggttc tgctcctatc 1020 

aatctttctg atcgtctcaa tcaggtgctt cggtgggcct tgggttcaat tgagatcttt 1080 

ctaagcaggc attgtccctt gtggtatggc tacaatggga agttgaagcc tctgatgagg 114 0 

cttgcttata ttaacaccat tgtctacccg tttacctcaa tcccattgat tgcttactgt 1200 

acgcttcctg cattttgtct tctcacaaat aaatttatta ttcctgagat aagcaacttt 1260 

gccagtatgt ggttcattct tctctttgtc tccattttta ccacttcaat tcttgagctt 1320 

aggtggagtg gggtcagtat agaagactgg tggagaaatg aacagttctg ggttatcggt 1380 

gggacatctg cgcatctctt tgctgtgttc caggggcttc taaaagtgct tgctgggatc 1440 

gatacaaatt ttactgttac atcgaaggca tcggacgagg atggggactt tgccgagctt 1500 

tatgtgttta aatggacatc acttctcatc cctcctacaa cagtgcttat tgtgaatttg 1560 

gttgggattg tggctggtgt atcctatgcc ataaacagtg gttaccagtc ttggggtcca 1620 

ctatttggca agctgttctt tgctatctgg gtcattgccc atctataccc attcttgaag 1680 

ggtctcttgg gcaggcaaaa tcgtacccca accattgtta ttgtttggtc cgttcttctt 1740 

gcttcaatat tctccttgct gtgggtgagg attgatccct tcacctctga ctccaacaaa 1800 

ttaaccaatg gtcaatgtgg catcaactgt tagttctctt gtatgattca ttttgtgttg 1860 

ttattccctt ttgcttggag atacacaagg ttgctgtcgt gtatatagca agaattttca 1920 

gcctatcaaa gttgtctgga ggattgaacc cctgaaatag atgggaatgt accctctctg 1980 

tttctattat ttatctacat gttccttaca agaatagtca gtagtaatgt tgaggtgtat 2040 

gttatatttt ttccccacag aatataaatt tgttcatgcg aatatttaat gaaagccaac 2100 

aaggtcctgt gttgttttgt tcttt 2125 

<210> 16 

<211> 610 

<212> PRT 

<213> Glycine max 

<400> 16 

Ala Lys Ala Gin Lys Met Pro Glu Glu Gly Trp Thr Met Gin Asp Gly 
15 10 15 

Thr Pro Trp Pro Gly Asn Asn Pro Arg Asp His Pro Gly Met lie Gin 

20 25 30 



25 



Val Phe Leu Gly His Ser Gly Gly Leu Asp Thr Asp Gly Asn Glu Leu 
35 40 45 

Pro Arg Leu Val Tyr Val Ser Arg Glu Lys Arg Pro Gly Phe Gin His 
50 55 60 

His Lys Lys Ala Gly Ala Met Asn Ala Leu lie Arg Val Ser Ala Val 
65 70 75 80 

Leu Thr Asn Gly Ala Tyr Leu Leu Asn Val Asp Cys Asp His Tyr Phe 

85 90 95 

Asn Asn Ser Lys Ala Leu Lys Glu Ala Met Cys Phe Met Met Asp Pro 

100 105 110 

Val Leu Gly Lys Lys Thr Cys Tyr Val Gin Phe Pro Gin Arg Phe Asp 
115 120 125 

Gly lie Asp Leu His Asp Arg Tyr Ala Asn Arg Asn lie Val Phe Phe 
130 135 140 

Asp lie Asn Met Lys Gly Gin Asp Gly Val Gin Gly Pro Val Tyr Val 
145 150 155 160 

Gly Thr Gly Cys Cys Phe Asn Arg Gin Ala Leu Tyr Gly Tyr Asp Pro 

165 170 175 

Val Leu Thr Glu Glu Asp Leu Glu Pro Asn lie lie Val Lys Ser Cys 

180 185 190 

Cys Gly Ser Arg Lys Lys Gly Lys Gly Gly Asn Lys Lys Tyr Ser Asp 
195 200 205 

Lys Lys Lys Ala Met Gly Arg Thr Glu Ser Thr Val Pro lie Phe Asn 
210 215 220 

Met Glu Asp lie Glu Glu Gly Val Glu Gly Tyr Asp Asp Glu Arg Thr 
225 230 235 240 

Leu Leu Met Ser Gin Lys Ser Leu Glu Lys Arg Phe Gly Gin Ser Pro 

245 250 255 

Val Phe lie Ala Ala Thr Phe Met Glu Gin Gly Gly lie Pro Pro Ser 

260 265 270 

Thr Asn Pro Ala Thr Leu Leu Lys Glu Ala lie His Val lie Ser Cys 
275 280 285 

Gly Tyr Glu Asp Lys Thr Glu Trp Gly Lys Glu lie Gly Trp lie Tyr 
290 295 300 

Gly Ser Val Thr Glu Asp lie Leu Thr Gly Phe Lys Met His Ala Arg 
305 310 315 320 

Gly Trp lie Ser lie Tyr Cys Met Pro Pro Arg Pro Ala Phe Lys Gly 

325 330 335 

Ser Ala Pro lie Asn Leu Ser Asp Arg Leu Asn Gin Val Leu Arg Trp 

340 345 350 

26 



Ala Leu Gly Ser lie Glu lie Phe Leu Ser Arg His Cys Pro Leu Trp 
355 360 365 

Tyr Gly Tyr Asn Gly Lys Leu Lys Pro Leu Met Arg Leu Ala Tyr lie 
370 375 380 

Asn Thr lie Val Tyr Pro Phe Thr Ser lie Pro Leu lie Ala Tyr Cys 
385 390 395 400 

Thr Leu Pro Ala Phe Cys Leu Leu Thr Asn Lys Phe lie lie Pro Glu 

405 410 415 

lie Ser Asn Phe Ala Ser Met Trp Phe lie Leu Leu Phe Val Ser lie 

420 425 430 

Phe Thr Thr Ser lie Leu Glu Leu Arg Trp Ser Gly Val Ser lie Glu 
435 440 445 

Asp Trp Trp Arg Asn Glu Gin Phe Trp Val lie Gly Gly Thr Ser Ala 
450 455 460 

His Leu Phe Ala Val Phe Gin Gly Leu Leu Lys Val Leu Ala Gly lie 
465 470 475 480 

Asp Thr Asn Phe Thr Val Thr Ser Lys Ala Ser Asp Glu Asp Gly Asp 

485 490 495 

Phe Ala Glu Leu Tyr Val Phe Lys Trp Thr Ser Leu Leu lie Pro Pro 

500 505 510 

Thr Thr Val Leu lie Val Asn Leu Val Gly lie Val Ala Gly Val Ser 
515 520 525 

Tyr Ala lie Asn Ser Gly Tyr Gin Ser Trp Gly Pro Leu Phe Gly Lys 
530 535 540 

Leu Phe Phe Ala lie Trp Val lie Ala His Leu Tyr Pro Phe Leu Lys 
545 550 555 560 

Gly Leu Leu Gly Arg Gin Asn Arg Thr Pro Thr lie Val lie Val Trp 

565 570 575 

Ser Val Leu Leu Ala Ser lie Phe Ser Leu Leu Trp Val Arg lie Asp 

580 585 590 

Pro Phe Thr Ser Asp Ser Asn Lys Leu Thr Asn Gly Gin Cys Gly lie 
595 600 605 

Asn Cys 
610 

<210> 17 

<211> 2890 

<212> DNA 

<213> Glycine max 

<400> 17 

gcacgagctc cacccagtta atgatgcata tggcttgtgg ttgacatcag tcatctgtga 60 

aatatggttt gctgtatcat ggataatgga tcagtttcca aaatggtacc caatacagcg 120 

agaaacatac cttgatcgtc tgtcactcag gtatgaaaaa gaagggaagc catctgagtt 180 

27 



gtccagtgta 
agcaaacact 
tgtctcagat 
tgctaggaga 
gtactttggt 
aaggagagca 
aacagcacaa 
aaataatgtg 
tgatgttgaa 
gtttgatcac 
cactaatgca 
acttagagaa 
gcaatttcct 
tgtatttttc 
aactggatgt 
accaccgagc 
aaagaaaaag 
atcaaagcag 
gaagacatcc 
tgtagcctcc 
tttaaaagaa 
agaagttggg 
ttgccatggt 
gcctat caac 
gatttttttc 
ggaacgattt 
ctactgtact 
caactatgcc 
tgagatgcaa 
gatcggaggt 
tggtgtgaac 
actctacata 
tattgtcggg 
acctctcttt 
gaaggggttg 
tctggcctcc 
ccccgtgtta 
aagaagggtt 
tgcttcacaa 
taaagagagg 
attctttgat 
taagaaagag 
aagaaattac 
taccgtcaaa 
cactcaggaa 
aaaaaaaaaa 

<210> 18 
<211> 793 
<212> PRT 



gacgtctttg tcagtactgt tgatcccatg aaggaacctc cactgattac 240 
gttctatcta tccttgctgt tgattatcca gttgataaag ttgcatgcta 300 
gatggtgctg ctatgcttac ttttgaagca ctgtctgaga catctgaatt 360 
tgggttccat tttgtaagaa atacaatatt gagccccggg caccagaatg 420 
cagaagatgg actatctgaa aaataaagta cacccagcat ttgtcaggga 480 
atgaagaggg attatgaaga atttaaggtg aggattaaca gtttggtggc 540 
aaggttcctg aggatggatg gaccatgcaa gatgggactc cttggcctgg 600 
agggatcatc ctggcatgat tcaggtcttc cttgggcagg atggtgttcg 660 
ggaaatgagc taccccgctt ggtctacgtt tctagagaaa agaggccagg 720 
cacaaaaagg ctggtgcaat gaatgctctg gtacgggctt cagcaattat 780 
ccctatcttc tgaatgttga ttgtgatcac tacattaaca atagcaaggc 840 
gctatgtgtt ttatgatgga tcctcaacta gggaaaaagg tttgctatgt 900 
cagcgatttg atggaattga tagacatgat agatattcaa acagaaatgt 960 
gatattaaca tgaaaggatt ggatgggata caaggtccaa tatatgtcgg 1020 
gttttcagaa ggtacgcact ttatggatat gatgcacctg ccaagaagaa 1080 
aaaacttgta actgttggcc aaagtggtgc tgcctatgtt gtggctctag 1140 
aatgccaata gtaagaagga gaaaaagagg aaggtgaagc acagtgaagc 1200 
atacatgcac ttgaaaatat tgaggcgggg aatgaaggaa ccaacaatga 1260 
aatctgactc aaacaaagtt ggagaagagg tttggacagt ctccagtatt 1320 
acacttttgg atgatggtgg agttccacat ggcgtgagtc ctgcatcact 1380 
gccatccagg tcatcagttg tggttatgaa gacaaaacag aatggggaaa 144 0 
tggatatatg gttctgtgac agaggatatc ttgactggat ttaaaatgca 1500 
tggcggtctg tgtattgcat tcctaagcgg cctgcattta aggggtctgc 1560 
ctttcagatc gtctgcacca agttcttcgg tgggctcttg ggtctgttga 1620 
agcagacatt gtccaatctg gtatggctat ggtggtggat tgaaattgtt 1680 
tcctacatta actcggtcgt atatccctgg acttccctcc cattgcttgt 1740 
ctaccagcca tatgccttct gactggaaaa tttatcgtac ccgagattag 1800 
agtcttgtgt tcatggccct cttcatatcc attgcagcaa ctggcatcct 1860 
tggggcggtg ttagcataga cgactggtgg aggaacgaac agttttgggt 1920 
gtttcttccc atctatttgc cctatttcag ggtttactga aggtcttggc 1980 
acaaacttca ctgtgacctc aaaagcagca gatgatggag aattctcaga 2040 
ttcaagtgga catcactctt gatccctcca atgactttac ttatcatgaa 2100 
gtggttgtcg ggatctcaga tgccatcaac aatggttatg actcatgggg 2160 
ggtagattgt tctttgcatt gtgggtgatc ctccatctct accccttctt 2220 
cttggaaaac aagatagaat gccaaccatt atattggttt ggtcaatcct 2280 
atcttgactc tcatgtgggt cagaattaac ccgtttgtgt caagagacgg 2340 
gaaatttgtg gattgaattg cgacgagtcg tgaataaaga aaagctgaag 2400 
agttattttt cagctacact gcagtcatgt tgaagaatgc agccagcaca 24 60 
agttgcacga attttcggat ggaagtttta tttttcgggt gtgtagagat 2520 
aaggggaggg ggctgacaca ttgttacctt gtaatagggt tttttcattt 2580 
tatattttct gtgggtttta gtgttattct ctttccagtt tcatgtatta 2640 
gcattgaatg ataaattatt ccctcttcaa aatgggggat cctcagtctc 2700 
ttggtcatat ttttaggtat gggtcttgtt ctgtttaaaa ccatttgtaa 2760 
actatggata ttcttgttcc tcagatgtgt ttttgtgttt tattatttaa 2820 
ccttttggtt tgattcaatt attcaatgtt tggatggcac taaaaaaaaa 2880 



Glycine max 



<400> 18 

His Glu Leu His Pro Val Asn Asp Ala Tyr Gly 
15 10 



Leu Trp Leu Thr Ser 

15 



Val lie Cys Glu lie Trp Phe Ala Val Ser Trp 

20 25 



lie Met Asp Gin Phe 
30 



28 



Pro Lys Trp Tyr Pro lie Gin Arg Glu Thr Tyr Leu Asp Arg Leu Ser 
35 40 45 

Leu Arg Tyr Glu Lys Glu Gly Lys Pro Ser Glu Leu Ser Ser Val Asp 
50 55 60 

Val Phe Val Ser Thr Val Asp Pro Met Lys Glu Pro Pro Leu lie Thr 
65 70 75 80 

Ala Asn Thr Val Leu Ser lie Leu Ala Val Asp Tyr Pro Val Asp Lys 

85 90 95 

Val Ala Cys Tyr Val Ser Asp Asp Gly Ala Ala Met Leu Thr Phe Glu 

100 105 110 

Ala Leu Ser Glu Thr Ser Glu Phe Ala Arg Arg Trp Val Pro Phe Cys 
115 120 125 

Lys Lys Tyr Asn lie Glu Pro Arg Ala Pro Glu Trp Tyr Phe Gly Gin 
130 135 140 

Lys Met Asp Tyr Leu Lys Asn Lys Val His Pro Ala Phe Val Arg Glu 
145 150 155 160 

Arg Arg Ala Met Lys Arg Asp Tyr Glu Glu Phe Lys Val Arg lie Asn 

165 170 175 

Ser Leu Val Ala Thr Ala Gin Lys Val Pro Glu Asp Gly Trp Thr Met 

180 185 190 

Gin Asp Gly Thr Pro Trp Pro Gly Asn Asn Val Arg Asp His Pro Gly 
195 200 205 

Met lie Gin Val Phe Leu Gly Gin Asp Gly Val Arg Asp Val Glu Gly 
210 215 220 

Asn Glu Leu Pro Arg Leu Val Tyr Val Ser Arg Glu Lys Arg Pro Gly 
225 230 235 240 

Phe Asp His His Lys Lys Ala Gly Ala Met Asn Ala Leu Val Arg Ala 

245 250 255 

Ser Ala lie lie Thr Asn Ala Pro Tyr Leu Leu Asn Val Asp Cys Asp 

260 265 270 

His Tyr lie Asn Asn Ser Lys Ala Leu Arg Glu Ala Met Cys Phe Met 
275 280 285 

Met Asp Pro Gin Leu Gly Lys Lys Val Cys Tyr Val Gin Phe Pro Gin 
290 295 300 

Arg Phe Asp Gly lie Asp Arg His Asp Arg Tyr Ser Asn Arg Asn Val 
305 310 315 320 

Val Phe Phe Asp lie Asn Met Lys Gly Leu Asp Gly lie Gin Gly Pro 

325 330 335 

lie Tyr Val Gly Thr Gly Cys Val Phe Arg Arg Tyr Ala Leu Tyr Gly 

340 345 350 



29 



> 



Tyr Asp Ala Pro 
355 

Trp Pro Lys Trp 
370 

Ala Asn Ser Lys 
385 

Ser Lys Gin He 



Thr Asn Asn Glu 

420 

Arg Phe Gly Gin 
435 

Gly Gly Val Pro 
450 

He Gin Val lie 
465 

Glu Val Gly Trp 



Phe Lys Met His 

500 

Arg Pro Ala Phe 
515 

His Gin Val Leu 

530 

Arg His Cys Pro 
545 

Glu Arg Phe Ser 



Pro Leu Leu Val 

580 

Lys Phe He Val 
595 

Ala Leu Phe lie 
610 

Gly Gly Val Ser 

625 

He Gly Gly Val 



Lys Val Leu Ala 

660 



Ala Lys Lys Lys 

360 

Cys Cys Leu Cys 
375 

Lys Glu Lys Lys 
390 

His Ala Leu Glu 
405 

Lys Thr Ser Asn 



Ser Pro Val Phe 

440 

His Gly Val Ser 
455 

Ser Cys Gly Tyr 
470 

He Tyr Gly Ser 
485 

Cys His Gly Trp 



Lys Gly Ser Ala 

520 

Arg Trp Ala Leu 
535 

He Trp Tyr Gly 
550 

Tyr He Asn Ser 
565 

Tyr Cys Thr Leu 



Pro Glu He Ser 

600 

Ser He Ala Ala 
615 

He Asp Asp Trp 
630 

Ser Ser His Leu 
645 

Gly Val Asn Thr 



Pro Pro Ser Lys 



Cys Gly Ser Arg 

380 

Arg Lys Val Lys 
395 

Asn He Glu Ala 
410 

Leu Thr Gin Thr 
425 

Val Ala Ser Thr 



Pro Ala Ser Leu 

460 

Glu Asp Lys Thr 
475 

Val Thr Glu Asp 
490 

Arg Ser Val Tyr 

505 

Pro He Asn Leu 



Gly Ser Val Glu 

540 

Tyr Gly Gly Gly 
555 

Val Val Tyr Pro 
570 

Pro Ala He Cys 
585 

Asn Tyr Ala Ser 



Thr Gly He Leu 

620 

Trp Arg Asn Glu 
635 

Phe Ala Leu Phe 
650 

Asn Phe Thr Val 
665 



Thr Cys Asn Cys 
365 

Lys Lys Lys Asn 



His Ser Glu Ala 

400 

Gly Asn Glu Gly 
415 

Lys Leu Glu Lys 
430 

Leu Leu Asp Asp 
445 

Leu Lys Glu Ala 



Glu Trp Gly Lys 

480 

He Leu Thr Gly 
495 

Cys lie Pro Lys 
510 

Ser Asp Arg Leu 
525 

He Phe Phe Ser 



Leu Lys Leu Leu 

560 

Trp Thr Ser Leu 
575 

Leu Leu Thr Gly 
590 

Leu Val Phe Met 
605 

Glu Met Gin Trp 



Gin Phe Trp Val 

640 

Gin Gly Leu Leu 
655 

Thr Ser Lys Ala 
670 



30 



» 



Ala Asp Asp Gly Glu Phe Ser Glu Leu Tyr lie Phe Lys Trp Thr Ser 
675 680 685 

Leu Leu lie Pro Pro Met Thr Leu Leu lie Met Asn lie Val Gly Val 
690 695 700 

Val Val Gly lie Ser Asp Ala lie Asn Asn Gly Tyr Asp Ser Trp Gly 
705 710 715 720 

Pro Leu Phe Gly Arg Leu Phe Phe Ala Leu Trp Val lie Leu His Leu 

725 730 735 

Tyr Pro Phe Leu Lys Gly Leu Leu Gly Lys Gin Asp Arg Met Pro Thr 

740 745 750 

lie lie Leu Val Trp Ser lie Leu Leu Ala Ser lie Leu Thr Leu Met 
755 760 765 

Trp Val Arg lie Asn Pro Phe Val Ser Arg Asp Gly Pro Val Leu Glu 
770 775 780 

lie Cys Gly Leu Asn Cys Asp Glu Ser 
785 790 

<210> 19 

<211> 1742 

<212> DNA 

<213> Triticum aestivum 



<220> 
<221> 
<222> 
<223> 



unsure 
(9) 

n - a, c g or t 



<220> 
<221> 
<222> 
<223> 



unsure 
(271) 

n = a , c g or t 



<400> 19 

>wheatcong 

gtgcagttcc 

actgtctttt 

ggaactggtt 

aagaagccag 

aaaaggagct 

aatctcgaag 

ctcatgtctc 

actctgatgg 

gctatccatg 

tggatctatg 

tggcgttcaa 

ctttcagat c 

agccggcatt 

gcttacatca 

ttgcctgcta 

agtatctggt 

tggagtggtg 

atctctgccc 

accaacttca 



aagctatgtg 
cacaaaggtt 
ttgatattaa 
gtgtttt caa 
gtttcttggc 
cagataagaa 
acatagagga 
aaatgagctt 
aatatggtgg 
teat aagttg 
gatctgtcac 
tetattgeat 
gtctgaatca 
gccccttatg 
acaccaccat 
tetgtctget 
t cattgeget 
ttggcattga 
atctgtttgc 
ctgtcacctc 



cttcct aatg 
tgatggtatt 
cttgaggggc 
cagaaegget 
atcattatgt 
aaagtcgaac 
gggtgttgaa 
agagaagaga 
tgt tcctcag 
tggctatgag 
agaagatatt 
gcccaagcgc 
agtgct gegg 
gtatggctac 
t tacccacta 
cactggaaag 
cttcctttca 
cgagtggtgg 
cgtctttcag 
aaaggctaat 



gatccaaacc 
gataggaatg 
ettgaeggea 
atctatggtt 
nggggcaaga 
aagcatgtgg 
ggtgctgggt 
tttggccagt 
tcgtccactc 
gacaagtctg 
ctaactggat 
ccagctttca 
tgggctcttg 
ggagggegee 
acctctctcc 
ttcat catgc 
atttt cgeca 
aggaatgaac 
ggtcttctga 
gatgaagaag 



taggtccgea 
ategatatge 
ttcaaggacc 
atgagccccc 
agaaggcaag 
acagttctgt 
ttgatgatga 
cagcagcatt 
cagaatctct 
aatggggaac 
teaagatgea 
agggatctgc 
gttctgttga 
tcaagttcct 
cgcttctagt 
cagagattag 
ctggtatcct 
agttctgggt 
aggtgcttgc 
gcgactttgc 



agtctgttat 60 
aaacaggaac 120 
agtttatgtg 180 
aattaaggcg 240 
caagtcaaag 300 
tccagtattc 360 
gaaatcagtt 420 
tgttgcctcc 480 
tttgaaagaa 540 
tgagattggt 600 
egcaagagge 660 
ccccatcaat 720 
aattcttttc 780 
ggagagattc 840 
ctattgtata 900 
caacttggcc 960 
tgagatgagg 1020 
cattggaggt 1080 
aggtatcgac 1140 
tgagctctac 1200 



31 



atgttcaagt ggacgacgct tcttatccct ccgacgacca ttttgatcat taacatggtc 1260 
ggtgtcgttg ctggtacctc ctacgccatc aacagtggtt accaatcatg ggggccgctc 1320 
tttgggaagc tcttctttgc cttctgggtg attgttcact tatacccatt cctcaagggt 1380 
cttatgggca ggcaaaaccg cacaccgacg attgtcatcg tctgggctgt cctcctcgct 1440 
tctatcttct ccttgctgtg ggttcgtgtt gatccattca ctacccgtct cgctggccca 1500 
aatatccaaa cctgtggcat caactgctag gaaagtggga gtttgtagag acagaaaata 1560 
taacagtgat cgagcgacca cctgtggagc cagagaatat ttatgttggg gttgtgaatt 1620 
actacgtttg agaaagttgt caaaattgag aaaacacatt tgtaaataga tgtaatagac 1680 
tatctaccgt tttcatgagg ttaagctctt cttttttgga aaaaaaaaaa aaaaaaaaaa 1740 
aa 1742 

<210> 20 
<211> 506 
<212> PRT 

<213> Triticum aestivum 
<220> 

<221> UNSURE 
<222> (88) 

<223> xaa - any amino acid 
<400> 20 

Glu Ala Met Cys Phe Leu Met Asp Pro Asn Leu Gly Pro Gin Val Cys 
15 10 15 

Tyr Val Gin Phe Pro Gin Arg Phe Asp Gly lie Asp Arg Asn Asp Arg 

20 25 30 

Tyr Ala Asn Arg Asn Thr Val Phe Phe Asp lie Asn Leu Arg Gly Leu 
35 40 45 

Asp Gly lie Gin Gly Pro Val Tyr Val Gly Thr Gly Cys Val Phe Asn 
50 55 60 

Arg Thr Ala lie Tyr Gly Tyr Glu Pro Pro lie Lys Ala Lys Lys Pro 
65 70 75 80 

Gly Phe Leu Ala Ser Leu Cys Xaa Gly Lys Lys Lys Ala Ser Lys Ser 

85 90 95 

Lys Lys Arg Ser Ser Asp Lys Lys Lys Ser Asn Lys His Val Asp Ser 

100 105 110 

Ser Val Pro Val Phe Asn Leu Glu Asp lie Glu Glu Gly Val Glu Gly 
115 120 125 

Ala Gly Phe Asp Asp Glu Lys Ser Val Leu Met Ser Gin Met Ser Leu 
130 135 140 

Glu Lys Arg Phe Gly Gin Ser Ala Ala Phe Val Ala Ser Thr Leu Met 
145 150 155 160 

Glu Tyr Gly Gly Val Pro Gin Ser Ser Thr Pro Glu Ser Leu Leu Lys 

165 170 175 

Glu Ala lie His Val lie Ser Cys Gly Tyr Glu Asp Lys Ser Glu Trp 

180 185 190 

Gly Thr Glu lie Gly Trp lie Tyr Gly Ser Val Thr Glu Asp lie Leu 
195 200 205 
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Thr Gly Phe Lys 
210 

Pro Lys Arg Pro 
225 

Arg Leu Asn Gin 



Phe Ser Arg His 

260 

Phe Leu Glu Arg 
275 

Ser Leu Pro Leu 
290 

Thr Gly Lys Phe 
305 

Phe lie Ala Leu 



Arg Trp Ser Gly 

340 

Trp Val lie Gly 
355 

Leu Leu Lys Val 
370 

Lys Ala Asn Asp 
385 

Trp Thr Thr Leu 



Val Gly Val Val 

420 

Ser Trp Gly Pro 
435 

Val His Leu Tyr 
450 

Thr Pro Thr lie 
465 

Ser Leu Leu Trp 



Pro Asn lie Gin 

500 

<210> 21 
<211> 1029 



Met His Ala Arg 
215 

Ala Phe Lys Gly 
230 

Val Leu Arg Trp 
245 

Cys Pro Leu Trp 



Phe Ala Tyr lie 

280 

Leu Val Tyr Cys 
295 

lie Met Pro Glu 
310 

Phe Leu Ser lie 
325 

Val Gly lie Asp 



Gly lie Ser Ala 

360 

Leu Ala Gly lie 
375 

Glu Glu Gly Asp 
390 

Leu lie Pro Pro 
405 

Ala Gly Thr Ser 



Leu Phe Gly Lys 

440 

Pro Phe Leu Lys 
455 

Val lie Val Trp 
470 

Val Arg Val Asp 
485 

Thr Cys Gly lie 



Gly Trp Arg Ser 

220 

Ser Ala Pro lie 
235 

Ala Leu Gly Ser 
250 

Tyr Gly Tyr Gly 
265 

Asn Thr Thr lie 



lie Leu Pro Ala 

300 

lie Ser Asn Leu 
315 

Phe Ala Thr Gly 
330 

Glu Trp Trp Arg 
345 

His Leu Phe Ala 



Asp Thr Asn Phe 

380 

Phe Ala Glu Leu 
395 

Thr Thr lie Leu 
410 

Tyr Ala lie Asn 
425 

Leu Phe Phe Ala 



Gly Leu Met Gly 

460 

Ala Val Leu Leu 
475 

Pro Phe Thr Thr 
490 

Asn Cys 
505 



lie Tyr Cys Met 



Asn Leu Ser Asp 

240 

Val Glu lie Leu 
255 

Gly Arg Leu Lys 
270 

Tyr Pro Leu Thr 
285 

lie Cys Leu Leu 



Ala Ser lie Trp 

320 

lie Leu Glu Met 
335 

Asn Glu Gin Phe 
350 

Val Phe Gin Gly 
365 

Thr Val Thr Ser 



Tyr Met Phe Lys 

400 

lie lie Asn Met 
415 

Ser Gly Tyr Gin 
430 

Phe Trp Val lie 
445 

Arg Gin Asn Arg 



Ala Ser lie Phe 

480 

Arg Leu Ala Gly 
495 



33 



<212> DNA 

<213> Triticum aestivum 
<400> 21 

gcacgagccg ctcctcacca acggccagat ggttgatgac atcccgccgg agcagcacgc 60 

gctcgtgccg tcctacatga gcggcggcgg cggcgggggc aagaggatcc acccgctccc 120 

tttcgcagat cccaaccttc cagtgcaacc gagatccatg gacccgtcca aggatctggc 180 

cgcctacgga tatggcagcg tggcctggaa ggagagaatg gagggctgga agcagaagca 24 0 

ggagcgcctg cagcatgtca ggagcgaggg tggcggtgat tgggatggcg acgatgcaga 300 

tctgccacta atggatgaag ctaggcagcc attgtccaga aaagtcccta tatcatcaag 360 

ccgaattaat ccctacagga tgattatcgt tatccggttg gtggttttgg gtttcttctt 420 

ccactaccga gtgatgcatc cggcgaaaga tgcatttgca ttgtggctca tatctgtaat 480 

ctgtgaaatc tggtttgcga tgtcctgtat tcttgatcag ttcccaaagt ggtttccaat 54 0 

cgagagagag acttacctgg accgtttgtc actaaggttt gacaaggaag gtcaaccctc 600 

tcagcttgct ccaatcgact tctttgtcag tacggttgat cccacaaagg aacctccctt 660 

ggtcacagcg aacactgtcc tttccatcct ttctgtggat tatccggttg agaaggtctc 720 

ctgctatgtt tctgatgatg gtgctgcaat gcttacgttt gaagcattgt ctgaaacatc 780 

tgaatttgca aagaaatggg ttcctttcag caaaaagttt aatatcgagc ctcgtgctcc 840 

tgagtggtac ttccaacaga agatagacta cctgaaagac aaggttgctg cttcatttgt 900 

tagggagagg agggcgatga agagagaata cgaggaattc aaggtaagga tcaatgcctt 960 

ggttgcaaaa gcccaaaagg ttcctgagga aggatggaca atgcaagatg gaagcccctg 1020 

gcctggaaa 1029 

<210> 22 
<211> 340 
<212> PRT 

<213> Triticum aestivum 
<400> 22 

Pro Leu Leu Thr Asn Gly Gin Met Val Asp Asp lie Pro Pro Glu Gin 
15 10 15 

His Ala Leu Val Pro Ser Tyr Met Ser Gly Gly Gly Gly Gly Gly Lys 

20 25 30 

Arg lie His Pro Leu Pro Phe Ala Asp Pro Asn Leu Pro Val Gin Pro 
35 40 45 

Arg Ser Met Asp Pro Ser Lys Asp Leu Ala Ala Tyr Gly Tyr Gly Ser 
50 55 60 

Val Ala Trp Lys Glu Arg Met Glu Gly Trp Lys Gin Lys Gin Glu Arg 
65 70 75 80 

Leu Gin His Val Arg Ser Glu Gly Gly Gly Asp Trp Asp Gly Asp Asp 

85 90 95 

Ala Asp Leu Pro Leu Met Asp Glu Ala Arg Gin Pro Leu Ser Arg Lys 

100 105 110 

Val Pro lie Ser Ser Ser Arg lie Asn Pro Tyr Arg Met lie lie Val 
115 120 125 

lie Arg Leu Val Val Leu Gly Phe Phe Phe His Tyr Arg Val Met His 
130 135 140 

Pro Ala Lys Asp Ala Phe Ala Leu Trp Leu lie Ser Val lie Cys Glu 
145 150 155 160 

lie Trp Phe Ala Met Ser Cys lie Leu Asp Gin Phe Pro Lys Trp Phe 
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165 170 175 

Pro lie Glu Arg Glu Thr Tyr Leu Asp Arg Leu Ser Leu Arg Phe Asp 

180 185 190 

Lys Glu Gly Gin Pro Ser Gin Leu Ala Pro lie Asp Phe Phe Val Ser 
195 200 205 

Thr Val Asp Pro Thr Lys Glu Pro Pro Leu Val Thr Ala Asn Thr Val 
210 215 220 

Leu Ser lie Leu Ser Val Asp Tyr Pro Val Glu Lys Val Ser Cys Tyr 
225 230 235 240 

Val Ser Asp Asp Gly Ala Ala Met Leu Thr Phe Glu Ala Leu Ser Glu 

245 250 255 

Thr Ser Glu Phe Ala Lys Lys Trp Val Pro Phe Ser Lys Lys Phe Asn 

260 265 270 

lie Glu Pro Arg Ala Pro Glu Trp Tyr Phe Gin Gin Lys lie Asp Tyr 
275 280 285 

Leu Lys Asp Lys Val Ala Ala Ser Phe Val Arg Glu Arg Arg Ala Met 
290 295 300 

Lys Arg Glu Tyr Glu Glu Phe Lys Val Arg lie Asn Ala Leu Val Ala 
305 310 315 320 

Lys Ala Gin Lys Val Pro Glu Glu Gly Trp Thr Met Gin Asp Gly Ser 

325 330 335 

Pro Trp Pro Gly 

340 

<210> 23 
<211> 1081 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 23 

Met Glu Ala Ser Ala Gly Leu Val Ala Gly Ser Tyr Arg Arg Asn Glu 
15 10 15 

Leu Val Arg lie Arg His Glu Ser Asp Gly Gly Thr Lys Pro Leu Lys 

20 25 30 

Asn Met Asn Gly Gin He Cys Gin He Cys Gly Asp Asp Val Gly Leu 
35 40 45 

Ala Glu Thr Gly Asp Val Phe Val Ala Cys Asn Glu Cys Ala Phe Pro 
50 55 60 

Val Cys Arg Pro Cys Tyr Glu Tyr Glu Arg Lys Asp Gly Thr Gin Cys 
65 70 75 80 

Cys Pro Gin Cys Lys Thr Arg Phe Arg Arg His Arg Gly Ser Pro Arg 

85 90 95 

Val Glu Gly Asp Glu Asp Glu Asp Asp Val Asp Asp He Glu Asn Glu 

35 



• 



100 

Phe Asn Tyr Ala 
115 

Glu Glu Phe Ser 
130 

Leu Thr His Gly 
145 

Gin Ser Val Arg 



Ala lie Ser Ser 

180 

lie Val Asp Pro 
195 

Asp Trp Lys Glu 
210 

Met Leu Gin Met 
225 

Glu Gly Thr Gly 



Arg Leu Pro Met 

260 

Pro Tyr Arg Val 
275 

Leu Gin Tyr Arg 
290 

Leu Thr Ser Val 
305 

Asp Gin Phe Pro 



Arg Leu Ala lie 

340 

Pro Val Asp Val 
355 

Leu Val Thr Ala 
370 

Val Asp Lys Val 
385 

Thr Phe Glu Ser 



Pro Phe Cys Lys 



Gin Gly Ala Asn 

120 

Ser Ser Ser Arg 
135 

His Thr Val Ser 
150 

Thr Thr Ser Gly 
165 

Pro Tyr lie Asp 



Ser Lys Asp Leu 

200 

Arg Val Glu Gly 
215 

Thr Gly Lys Tyr 
230 

Ser Asn Gly Glu 
245 

Ser Arg Val Val 



Val lie lie Leu 

280 

Thr Thr His Pro 
295 

lie Cys Glu lie 
310 

Lys Trp Tyr Pro 
325 

Arg Tyr Asp Arg 



Phe Val Ser Thr 

360 

Asn Thr Val Leu 
375 

Ala Cys Tyr Val 
390 

Leu Ser Glu Thr 
405 

Lys Phe Asn lie 



105 

Lys Ala Arg His 



His Glu Ser Gin 

140 

Gly Glu lie Arg 
155 

Pro Leu Gly Pro 
170 

Pro Arg Gin Pro 
185 

Asn Ser Tyr Gly 



Trp Lys Leu Lys 

220 

His Glu Gly Lys 
235 

Glu Leu Gin Met 
250 

Pro lie Pro Ser 
265 

Arg Leu lie lie 



Val Lys Asn Ala 

300 

Trp Phe Ala Phe 
315 

lie Asn Arg Glu 
330 

Asp Gly Glu Pro 
345 

Val Asp Pro Leu 



Ser lie Leu Ser 

380 

Ser Asp Asp Gly 
395 

Ala Glu Phe Ala 
410 

Glu Pro Arg Ala 
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no 

Gin Arg His Gly 
125 

Pro lie Pro Leu 



Thr Pro Asp Thr 

160 

Ser Asp Arg Asn 
175 

Val Pro Val Arg 
190 

Leu Gly Asn Val 
205 

Gin Glu Lys Asn 



Gly Gly Glu lie 

240 

Ala Asp Asp Thr 
255 

Ser Arg Leu Thr 
270 

Leu Cys Phe Phe 
285 

Tyr Pro Leu Trp 



Ser Trp Leu Leu 

320 

Thr Tyr Leu Asp 
335 

Ser Gin Leu Val 
350 

Lys Glu Pro Pro 
365 

Val Asp Tyr Pro 



Ser Ala Met Leu 

400 

Lys Lys Trp Val 
415 

Pro Glu Phe Tyr 



420 

Phe Ala Gin Lys lie 
435 

Val Lys Glu Arg Arg 
450 

Arg lie Asn Ala Leu 
465 

Trp Thr Met Gin Asp 

485 

His Pro Gly Met lie 

500 

Thr Asp Gly Asn Glu 
515 

Arg Pro Gly Phe Gin 
530 

lie Arg Val Ser Ala 
545 

Asp Cys Asp His Tyr 

565 

Cys Phe Met Met Asp 

580 

Phe Pro Gin Arg Phe 
595 

Arg Asn lie Val Phe 
610 

Gin Gly Pro Val Tyr 
625 

Leu Tyr Gly Tyr Asp 

645 

lie lie Val Lys Ser 

660 

Lys Lys Tyr- Asn Tyr 
675 

Asn Ala Pro Leu Phe 
690 

Tyr Asp Asp Glu Arg 
705 

Arg Phe Gly Gin Ser 

725 



425 

Asp Tyr Leu Lys Asp 
440 

Ala Met Lys Arg Glu 
455 

Val Ala Lys Ala Gin 
470 

Gly Thr Pro Trp Pro 

490 

Gin Val Phe Leu Gly 

505 

Leu Pro Arg Leu lie 
520 

His His Lys Lys Ala 
535 

Val Leu Thr Asn Gly 
550 

Phe Asn Asn Ser Lys 

570 

Pro Ala lie Gly Lys 

585 

Asp Gly lie Asp Leu 
600 

Phe Asp lie Asn Met 
615 

Val Gly Thr Gly Cys 
630 

Pro Val Leu Thr Glu 

650 

Cys Cys Gly Ser Arg 

665 

Glu Lys Arg Arg Gly 
680 

Asn Met Glu Asp lie 
695 

Ser lie Leu Met Ser 
710 

Pro Val Phe lie Ala 

730 



430 

Lys lie Gin Pro Ser Phe 
445 

Tyr Glu Glu Phe Lys Val 
460 

Lys lie Pro Glu Glu Gly 
475 480 

Gly Asn Asn Thr Arg Asp 

495 

His Ser Gly Gly Leu Asp 

510 

Tyr Val Ser Arg Glu Lys 
525 

Gly Ala Met Asn Ala Leu 
540 

Ala Tyr Leu Leu Asn Val 
555 560 

Ala lie Lys Glu Ala Met 

575 

Lys Cys Cys Tyr Val Gin 

590 

His Asp Arg Tyr Ala Asn 
605 

Lys Gly Leu Asp Gly lie 
620 

Cys Phe Asn Arg Gin Ala 
635 640 

Glu Asp Leu Glu Pro Asn 

655 

Lys Lys Gly Lys Ser Ser 

670 

lie Asn Arg Ser Asp Ser 
685 

Asp Glu Gly Phe Glu Gly 
700 

Gin Arg Ser Val Glu Lys 
715 720 

Ala Thr Phe Met Glu Gin 

735 



Gly Gly lie Pro Pro Thr Thr Asn Pro Ala Thr Leu Leu Lys Glu Ala 
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740 745 750 

lie His Val lie Ser Cys Gly Tyr Glu Asp Lys Thr Glu Trp Gly Lys 
755 760 765 

Glu lie Gly Trp lie Tyr Gly Ser Val Thr Glu Asp lie Leu Thr Gly 
770 775 780 

Phe Lys Met His Ala Arg Gly Trp lie Ser lie Tyr Cys Asn Pro Pro 
785 790 795 800 

Arg Pro Ala Phe Lys Gly Ser Ala Pro lie Asn Leu Ser Asp Arg Leu 

805 810 815 

Asn Gin Val Leu Arg Trp Ala Leu Gly Ser lie Glu lie Leu Leu Ser 

820 825 830 

Arg His Cys Pro lie Trp Tyr Gly Tyr His Gly Arg Leu Arg Leu Leu 
835 840 845 

Glu Arg lie Ala Tyr lie Asn Thr lie Val Tyr Pro lie Thr Ser lie 
850 855 860 

Pro Leu lie Ala Tyr Cys lie Leu Pro Ala Phe Cys Leu lie Thr Asp 
865 870 875 880 

Arg Phe lie lie Pro Glu lie Ser Asn Tyr Ala Ser lie Trp Phe lie 

885 890 895 

Leu Leu Phe lie Ser lie Ala Val Thr Gly lie Leu Glu Leu Arg Trp 

900 905 910 

Ser Gly Val Ser lie Glu Asp Trp Trp Arg Asn Glu Gin Phe Trp Val 
915 920 925 

lie Gly Gly Thr Ser Ala His Leu Phe Ala Val Phe Gin Gly Leu Leu 
930 935 940 

Lys Val Leu Ala Gly He Asp Thr Asn Phe Thr Val Thr Ser Lys Ala 
945 950 955 960 

Thr Asp Glu Asp Gly Asp Phe Ala Glu Leu Tyr He Phe Lys Trp Thr 

965 970 975 

Ala Leu Leu He Pro Pro Thr Thr Val Leu Leu Val Asn Leu He Gly 

980 985 990 

He Val Ala Gly Val Ser Tyr Ala Val Asn Ser Gly Tyr Gin Ser Trp 
995 1000 1005 

Gly Pro Leu Phe Gly Lys Leu Phe Phe Ala Leu Trp Val He Ala His 
1010 1015 1020 

Leu Tyr Pro Phe Leu Lys Gly Leu Leu Gly Arg Gin Asn Arg Thr Pro 
1025 1030 1035 1040 

Thr He Val He Val Trp Ser Val Leu Leu Ala Ser He Phe Ser Leu 

1045 1050 1055 



Leu Trp Val Arg He Asn Pro Phe Val Asp Ala Asn Pro Asn Ala Asn 
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1060 1065 1070 

Asn Phe Asn Gly Lys Gly Gly Val Phe 
1075 1080 

<210> 24 
<211> 1084 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 24 

Met Asn Thr Gly Gly Arg Leu lie Ala Gly Ser His Asn Arg Asn Glu 
15 10 15 

Phe Val Leu lie Asn Ala Asp Glu Ser Ala Arg lie Arg Ser Val Gin 

20 25 30 

Glu Leu Ser Gly Gin Thr Cys Gin lie Cys Gly Asp Glu lie Glu Leu 
35 40 45 

Thr Val Ser Ser Glu Leu Phe Val Ala Cys Asn Glu Cys Ala Phe Pro 
50 55 60 

Val Cys Arg Pro Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Asn Gin Ala 
65 70 75 80 

Cys Pro Gin Cys Lys Thr Arg Tyr Lys Arg lie Lys Gly Ser Pro Arg 

85 90 95 

Val Asp Gly Asp Asp Glu Glu Glu Glu Asp lie Asp Asp Leu Glu Tyr 

100 105 110 

Glu Phe Asp His Gly Met Asp Pro Glu His Ala Ala Glu Ala Ala Leu 
115 120 125 

Ser Ser Arg Leu Asn Thr Gly Arg Gly Gly Leu Asp Ser Ala Pro Pro 
130 135 140 

Gly Ser Gin lie Pro Leu Leu Thr Tyr Cys Asp Glu Asp Ala Asp Met 
145 150 155 160 

Tyr Ser Asp Arg His Ala Leu lie Val Pro Pro Ser Thr Gly Tyr Gly 

165 170 175 

Asn Arg Val Tyr Pro Ala Pro Phe Thr Asp Ser Ser Ala Pro Pro Gin 

180 185 190 

Ala Arg Ser Met Val Pro Gin Lys Asp lie Ala Glu Tyr Gly Tyr Gly 
195 200 205 

Ser Val Ala Trp Lys Asp Arg Met Glu Val Trp Lys Arg Arg Gin Gly 
210 215 220 

Glu Lys Leu Gin Val lie Lys His Glu Gly Gly Asn Asn Gly Arg Gly 
225 230 235 240 

Ser Asn Asp Asp Asp Glu Leu Asp Asp Pro Asp Met Pro Met Met Asp 

245 250 255 



Glu Gly Arg Gin Pro Leu Ser Arg Lys Leu Pro lie Arg Ser Ser Arg 
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260 

lie Asn Pro Tyr 
275 

Leu Phe Phe His 
290 

Leu Trp Leu Thr 
305 

lie Leu Asp Gin 



Leu Asp Arg Leu 

340 

Leu Ala Pro Val 
355 

Pro Pro Leu lie 
370 

Tyr Pro Val Asp 
385 

Met Leu Thr Phe 



Trp Val Pro Phe 

420 

Trp Tyr Phe Ser 
435 

Ala Phe Val Arg 
450 

Lys Val Lys lie 
465 

Glu Gly Trp Thr 



Arg Asp His Pro 

500 

Arg Asp Thr Asp 
515 

Glu Lys Arg Pro 
530 

Ser Leu lie Arg 
545 

Asn Val Asp Cys 



Ser Met Cys Phe 



Arg Met Leu lie 

280 

Tyr Arg lie Leu 
295 

Ser Val lie Cys 
310 

Phe Pro Lys Trp 
325 

Ser Leu Arg Tyr 



Asp Val Phe Val 

360 

Thr Ala Asn Thr 
375 

Lys Val Ala Cys 
390 

Glu Ala Leu Ser 
405 

Cys Lys Lys Phe 



Gin Lys Met Asp 

440 

Glu Arg Arg Ala 
455 

Asn Ala Leu Val 
470 

Met Gin Asp Gly 
485 

Gly Met lie Gin 



Gly Asn Glu Leu 

520 

Gly Phe Asp His 
535 

Val Ser Ala Val 
550 

Asp His Tyr lie 
565 

Met Met Asp Pro 



265 

Leu Cys Arg Leu 



His Pro Val Asn 

300 

Glu lie Trp Phe 
315 

Tyr Pro lie Glu 
330 

Glu Lys Glu Gly 
345 

Ser Thr Val Asp 



Val Leu Ser lie 

380 

Tyr Val Ser Asp 
395 

Asp Thr Ala Glu 
410 

Asn lie Glu Pro 
425 

Tyr Leu Lys Asn 



Met Lys Arg Asp 

460 

Ala Thr Ala Gin 
475 

Thr Pro Trp Pro 
490 

Val Phe Leu Gly 
505 

Pro Arg Leu Val 



His Lys Lys Ala 

540 

Leu Ser Asn Ala 
555 

Asn Asn Ser Lys 
570 

Gin Ser Gly Lys 
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270 

Ala lie Leu Gly 
285 

Asp Ala Tyr Gly 



Ala Val Ser Trp 

320 

Arg Glu Thr Tyr 
335 

Lys Pro Ser Gly 
350 

Pro Leu Lys Glu 
365 

Leu Ala Val Asp 



Asp Gly Ala Ala 

400 

Phe Ala Arg Lys 
415 

Arg Ala Pro Glu 
430 

Lys Val His Pro 
445 

Tyr Glu Glu Phe 



Lys Val Pro Glu 

480 

Gly Asn Asn Val 
495 

His Ser Gly Val 
510 

Tyr Val Ser Arg 
525 

Gly Ala Met Asn 



Pro Tyr Leu Leu 

560 

Ala lie Arg Glu 
575 

Lys Val Cys Tyr 



580 

Val Gin Phe Pro 
595 

Ser Asn Arg Asn 
610 

Gly lie Gin Gly 
625 

Gin Ala Leu Tyr 



Lys Thr Cys Asn 

660 

Arg Lys Lys Ser 
675 

Glu Thr Ser Lys 
690 

lie Val Pro Val 
705 

Lys Leu Glu Lys 



Val Leu Gin Asn 

740 

Leu Arg Glu Ala 
755 

Glu Trp Gly Lys 
770 

lie Leu Thr Gly 
785 

Cys Met Pro Lys 



Ser Asp Arg Leu 

820 

lie Phe Leu Ser 
835 

Leu Lys Trp Leu 
850 

Trp Thr Ser Leu 
865 

Leu Leu Thr Gly 



Gin Arg Phe Asp 

600 

Val Val Phe Phe 
615 

Pro lie Tyr Val 
630 

Gly Phe Asp Ala 
645 

Cys Trp Pro Lys 



Lys Thr Lys Ala 

680 

Gin lie His Ala 
695 

Ser Asn Val Glu 
710 

Lys Phe Gly Gin 
725 

Gly Gly Val Pro 



lie Gin Val lie 

760 

Glu lie Gly Trp 
775 

Phe Lys Met His 
790 

Arg Ala Ala Phe 
805 

His Gin Val Leu 



Arg His Cys Pro 

840 

Glu Arg Phe Ser 
855 

Pro Leu lie Val 
870 

Lys Phe lie Val 
885 



i 

585 

Gly lie Asp Arg 



Asp lie Asn Met 

620 

Gly Thr Gly Cys 
635 

Pro Lys Lys Lys 
650 

Trp Cys Cys Leu 
665 

Lys Asp Lys Lys 



Leu Glu Asn Val 

700 

Lys Arg Ser Glu 
715 

Ser Pro Val Phe 
730 

Arg Asn Ala Ser 
745 

Ser Cys Gly Tyr 



lie Tyr Gly Ser 

780 

Cys His Gly Trp 
795 

Lys Gly Ser Ala 
810 

Arg Trp Ala Leu 
825 

lie Trp Tyr Gly 



Tyr lie Asn Ser 

860 

Tyr Cys Ser Leu 
875 

Pro Glu lie Ser 
890 



590 

His Asp Arg Tyr 
605 

Lys Gly Leu Asp 



Val Phe Arg Arg 

640 

Lys Pro Pro Gly 
655 

Cys Cys Gly Leu 
670 

Thr Asn Thr Lys 
685 

Asp Glu Gly Val 



Ala Thr Gin Leu 

720 

Val Ala Ser Ala 
735 

Pro Ala Cys Leu 
750 

Glu Asp Lys Thr 
765 

Val Thr Glu Asp 



Arg Ser Val Tyr 

800 

Pro lie Asn Leu 
815 

Gly Ser Val Glu 
830 

Tyr Gly Gly Gly 
845 

Val Val Tyr Pro 



Pro Ala Val Cys 

880 

Asn Tyr Ala Gly 
895 



lie Leu Phe Met Leu Met Phe lie Ser lie Ala Val Thr Gly lie Leu 
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900 905 910 

Glu Met Gin Trp Gly Gly Val Gly lie Asp Asp Trp Trp Arg Asn Glu 
915 920 925 

Gin Phe Trp Val lie Gly Gly Ala Ser Ser His Leu Phe Ala Leu Phe 
930 935 940 

Gin Gly Leu Leu Lys Val Leu Ala Gly Val Asn Thr Asn Phe Thr Val 
945 950 955 960 

Thr Ser Lys Ala Ala Asp Asp Gly Ala Phe Ser Glu Leu Tyr lie Phe 

965 970 975 

Lys Trp Thr Thr Leu Leu lie Pro Pro Thr Thr Leu Leu lie lie Asn 

980 985 990 

lie lie Gly Val lie Val Gly Val Ser Asp Ala lie Ser Asn Gly Tyr 
995 1000 1005 

Asp Ser Trp Gly Pro Leu Phe Gly Arg Leu Phe Phe Ala Leu Trp Val 
1010 1015 1020 

lie Val His Leu Tyr Pro Phe Leu Lys Gly Met Leu Gly Lys Gin Asp 
1025 1030 1035 1040 

Lys Met Pro Thr lie lie Val Val Trp Ser lie Leu Leu Ala Ser He 

1045 1050 1055 

Leu Thr Leu Leu Trp Val Arg Val Asn Pro Phe Val Ala Lys Gly Gly 

1060 1065 1070 

Pro Val Leu Glu He Cys Gly Leu Asn Cys Gly Asn 
1075 1080 

<210> 25 
<211> 685 
<212> PRT 

<213> Gossypium hirsutum 
<400> 25 

Arg Arg Trp Val Pro Phe Cys Lys Lys His Asn Val Glu Pro Arg Ala 
15 10 15 

Pro Glu Phe Tyr Phe Asn Glu Lys He Asp Tyr Leu Lys Asp Lys Val 

20 25 30 

His Pro Ser Phe Val Lys Glu Arg Arg Ala Met Lys Arg Glu Tyr Glu 
35 40 45 

Glu Phe Lys Val Arg He Asn Ala Leu Val Ala Lys Ala Gin Lys Lys 
50 55 60 

Pro Glu Glu Gly Trp Val Met Gin Asp Gly Thr Pro Trp Pro Gly Asn 
65 70 75 80 

Asn Thr Arg Asp His Pro Gly Met He Gin Val Tyr Leu Gly Ser Ala 

85 90 95 



Gly Ala Leu Asp Val Asp Gly Lys Glu Leu Pro Arg Leu Val Tyr Val 
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100 

Ser Arg Glu Lys 
115 

Glu Asn Ala Leu 
130 

lie Leu Asn Leu 
145 

Arg Glu Ala Met 



Cys Tyr Val Gin 

180 

Arg Tyr Ala Asn 
195 

Leu Asp Gly Leu 
210 

Asn Arg Gin Ala 
225 

Pro Lys Met Thr 



Gly Gly Ser Arg 

260 

Leu Gly Gly Leu 
275 

Tyr Val Lys Lys 
290 

Glu Gly Leu Glu 
305 

Gin Lys Asn Phe 



Ser Thr Leu Met 

340 

Ser Leu lie Lys 
355 

Lys Thr Glu Trp 
370 

Glu Asp lie Leu 
385 

Val Tyr Cys Val 



Arg Pro Gly Tyr 

120 

Val Arg Val Ser 
135 

Asp Cys Asp His 
150 

Cys Phe Leu Met 
165 

Phe Pro Gin Arg 



Arg Asn Val Val 

200 

Gin Gly Pro Val 
215 

Leu Tyr Gly Tyr 
230 

Cys Asp Cys Trp 
245 

Lys Lys Ser Lys 



Leu Tyr Gly Lys 

280 

Gly Ser Ala Pro 
295 

Gly Tyr Glu Glu 
310 

Glu Lys Arg Phe 
325 

Glu Asn Gly Gly 



Glu Ala lie His 

360 

Gly Lys Glu lie 
375 

Thr Gly Phe Lys 
390 

Pro Lys Arg Pro 
405 



105 

Gin His His Lys 



Ala Val Leu Thr 

140 

Tyr lie Asn Asn 
155 

Asp Pro Gin Phe 
170 

Phe Asp Gly lie 
185 

Phe Phe Asp lie 



Tyr Val Gly Thr 

220 

Asp Pro Pro Val 
235 

Pro Ser Trp Cys 
250 

Lys Lys Gly Glu 
265 

Lys Lys Lys Met 



Val Phe Asp Leu 

300 

Leu Glu Lys Ser 
315 

Gly Gin Ser Pro 
330 

Leu Pro Glu Gly 
345 

Val lie Ser Cys 



Gly Trp lie Tyr 

380 

Met His Cys Arg 
395 

Ala Phe Lys Gly 
410 



110 

Lys Ala Gly Ala 
125 

Asn Ala Pro Phe 



Ser Lys Ala Met 

160 

Gly Lys Lys Leu 
175 

Asp Arg His Asp 
190 

Asn Met Leu Gly 
205 

Gly Cys Val Phe 



Ser Glu Lys Arg 

240 

Cys Cys Cys Cys 
255 

Lys Lys Gly Leu 
270 

Met Gly Lys Asn 
285 

Glu Glu lie Glu 



Thr Leu Met Ser 

320 

Val Phe lie Ala 
335 

Thr Asn Ser Thr 
350 

Gly Tyr Glu Glu 
365 

Gly Ser Val Thr 



Gly Trp Lys Ser 

400 

Ser Ala Pro lie 
415 



Asn Leu Ser Asp Arg Leu His Gin Val Leu Arg Trp Ala Leu Gly Ser 

43 



/ 



ft 



420 

Val Glu lie Phe 
435 

Gly Lys Leu Lys 
450 

Tyr Pro Phe Thr 
465 

Val Cys Leu Leu 



Thr Ser Val Trp 

500 

Val Leu Glu Leu 
515 

Asn Glu Gin Phe 
530 

Val Phe Gin Gly 
545 

Thr Val Thr Ala 



Leu Phe Lys Trp 

580 

Leu Asn Met Val 
595 

Gly Tyr Gly Ser 
610 

Trp Val lie Leu 
625 

Gin Asn Arg Thr 



Ser lie Phe Ser 

660 

Gin Thr Gly Pro 
675 

<210> 26 

<211> 1111 

<212> PRT 

<213> Arabidop 

<400> 26 
Met Ala Ser Thr 
1 

Gly Ser Gly Gin 



Leu Ser Arg His 

440 

Trp Leu Glu Arg 
455 

Ser lie Pro Leu 
470 

Thr Gly Lys Phe 
485 

Phe Leu Ala Leu 



Arg Trp Ser Gly 

520 

Trp Val lie Gly 
535 

Leu Leu Lys Val 
550 

Lys Ala Ala Asp 
565 

Thr Thr Leu Leu 



Gly Val Val Ala 

600 

Trp Gly Pro Leu 
615 

His Leu Tyr Pro 
630 

Pro Thr lie Val 
645 

Leu Val Trp Val 



Val Leu Lys Gin 

680 



is thaliana 



Pro Pro Gin Thr 
5 

Thr Val Lys Phe 



Cys Pro Leu Trp 



Leu Ala Tyr lie 

460 

Leu Ala Tyr Cys 
475 

lie lie Pro Thr 
490 

Phe Leu Ser lie 
505 

Val Ser lie Gin 



Gly Val Ser Ala 

540 

Leu Ala Gly Val 
555 

Asp Thr Glu Phe 
570 

lie Pro Pro Thr 
585 

Gly Val Ser Asp 



Phe Gly Lys Leu 

620 

Phe Leu Lys Gly 
635 

Val Leu Trp Ser 
650 

Arg lie Asp Pro 
665 

Cys Gly Val Glu 



Ser Lys Lys Val 
10 

Ala Arg Arg Thr 

44 



430 

Tyr Gly Tyr Gly 
445 

Asn Thr lie Val 



Thr lie Pro Ala 

480 

Leu Ser Asn Leu 
495 

lie Ala Thr Gly 
510 

Asp Trp Trp Arg 
525 

His Leu Phe Ala 



Asp Thr Asn Phe 

560 

Gly Glu Leu Tyr 
575 

Thr Leu lie lie 
590 

Ala lie Asn Asn 
605 

Phe Phe Ala Phe 



Leu Met Gly Arg 

640 

lie Leu Leu Ala 
655 

Phe Leu Pro Lys 
670 

Cys 
685 



Arg Asn Asn Ser 
15 

Ser Ser Gly Arg 



20 25 30 

Tyr Val Ser Leu Ser Arg Asp Asn lie Glu Leu Ser Gly Glu Leu Ser 
35 40 45 

Gly Asp Tyr Ser Asn Tyr Thr Val His lie Pro Pro Thr Pro Asp Asn 
50 55 60 

Gin Pro Met Ala Thr Lys Ala Glu Glu Gin Tyr Val Ser Asn Ser Leu 
65 70 75 80 

Phe Thr Gly Gly Phe Asn Ser Val Thr Arg Ala His Leu Met Asp Lys 

85 90 95 

Val lie Asp Ser Asp Val Thr His Pro Gin Met Ala Gly Ala Lys Gly 

100 105 110 

Ser Ser Cys Ala Met Pro Ala Cys Asp Gly Asn Val Met Lys Asp Glu 
115 120 125 

Arg Gly Lys Asp Val Met Pro Cys Glu Cys Arg Phe Lys lie Cys Arg 
130 135 140 

Asp Cys Phe Met Asp Ala Gin Lys Glu Thr Gly Leu Cys Pro Gly Cys 
145 150 155 160 

Lys Glu Gin Tyr Lys lie Gly Asp Leu Asp Asp Asp Thr Pro Asp Tyr 

165 170 175 

Ser Ser Gly Ala Leu Pro Leu Pro Ala Pro Gly Lys Asp Gin Arg Gly 

180 185 190 

Asn Asn Asn Asn Met Ser Met Met Lys Arg Asn Gin Asn Gly Glu Phe 
195 200 205 

Asp His Asn Arg Trp Leu Phe Glu Thr Gin Gly Thr Tyr Gly Tyr Gly 
210 215 220 

Asn Ala Tyr Trp Pro Gin Asp Glu Met Tyr Gly Asp Asp Met Asp Glu 
225 230 235 240 

Gly Met Arg Gly Gly Met Val Glu Thr Ala Asp Lys Pro Trp Arg Pro 

245 250 255 

Leu Ser Arg Arg lie Pro lie Pro Ala Ala lie lie Ser Pro Tyr Arg 

260 265 270 

Leu Leu lie Val lie Arg Phe Val Val Leu Cys Phe Phe Leu Thr Trp 
275 280 285 

Arg lie Arg Asn Pro Asn Glu Asp Ala lie Trp Leu Trp Leu Met Ser 
290 295 300 

lie lie Cys Glu Leu Trp Phe Gly Phe Ser Trp lie Leu Asp Gin lie 
305 310 315 320 

Pro Lys Leu Cys Pro lie Asn Arg Ser Thr Asp Leu Glu Val Leu Arg 

325 330 335 

Asp Lys Phe Asp Met Pro Ser Pro Ser Asn Pro Thr Gly Arg Ser Asp 

45 



340 



345 



350 



Leu Pro Gly lie Asp Leu Phe Val Ser Thr Ala Asp Pro Glu Lys Glu 
355 360 365 

Pro Pro Leu Val Thr Ala Asn Thr lie Leu Ser lie Leu Ala Val Asp 
370 375 380 

Tyr Pro Val Glu Lys Val Ser Cys Tyr Leu Ser Asp Asp Gly Gly Ala 
385 390 395 400 

Leu Leu Ser Phe Glu Ala Met Ala Glu Ala Ala Ser Phe Ala Asp Leu 

405 410 415 

Trp Val Pro Phe Cys Arg Lys His Asn lie Glu Pro Arg Asn Pro Asp 

420 425 430 

Ser Tyr Phe Ser Leu Lys lie Asp Pro Thr Lys Asn Lys Ser Arg lie 
435 440 445 

Asp Phe Val Lys Asp Arg Arg Lys lie Lys Arg Glu Tyr Asp Glu Phe 
450 455 460 

Lys Val Arg lie Asn Gly Leu Pro Asp Ser lie Arg Arg Arg Ser Asp 
465 470 475 480 

Ala Phe Asn Ala Arg Glu Glu Met Lys Ala Leu Lys Gin Met Arg Glu 

485 490 495 

Ser Gly Gly Asp Pro Thr Glu Pro Val Lys Val Pro Lys Ala Thr Trp 

500 505 510 

Met Ala Asp Gly Thr His Trp Pro Gly Thr Trp Ala Ala Ser Thr Arg 
515 520 525 

Glu His Ser Lys Gly Asp His Ala Gly lie Leu Gin Val Met Leu Lys 
530 535 540 

Pro Pro Ser Ser Asp Pro Leu lie Gly Asn Ser Asp Asp Lys Val lie 
545 550 555 560 

Asp Phe Ser Asp Thr Asp Thr Arg Leu Pro Met Phe Val Tyr Val Ser 

565 570 575 

Arg Glu Lys Arg Pro Gly Tyr Asp His Asn Lys Lys Ala Gly Ala Met 

580 585 590 

Asn Ala Leu Val Arg Ala Ser Ala lie Leu Ser Asn Gly Pro Phe lie 
595 600 605 

Leu Asn Leu Asp Cys Asp His Tyr lie Tyr Asn Cys Lys Ala Val Arg 
610 615 620 

Glu Gly Met Cys Phe Met Met Asp Arg Gly Gly Glu Asp lie Cys Tyr 
625 630 635 640 

lie Gin Phe Pro Gin Arg Phe Glu Gly lie Asp Pro Ser Asp Arg Tyr 

645 650 655 



Ala Asn Asn Asn Thr Val Phe Phe Asp Gly Asn Met Arg Ala Leu Asp 

46 



660 665 670 

Gly Val Gin Gly Pro Val Tyr Val Gly Thr Gly Thr Met Phe Arg Arg 
675 680 685 

Phe Ala Leu Tyr Gly Phe Asp Pro Pro Asn Pro Asp Lys Leu Leu Glu 
690 695 700 

Lys Lys Glu Ser Glu Thr Glu Ala Leu Thr Thr Ser Asp Phe Asp Pro 
705 710 715 720 

Asp Leu Asp Val Thr Gin Leu Pro Lys Arg Phe Gly Asn Ser Thr Leu 

725 730 735 

Leu Ala Glu Ser lie Pro lie Ala Glu Phe Gin Gly Arg Pro Leu Ala 

740 745 750 

Asp His Pro Ala Val Lys Tyr Gly Arg Pro Pro Gly Ala Leu Arg Val 
755 760 765 

Pro Arg Asp Pro Leu Asp Ala Thr Thr Val Ala Glu Ser Val Ser Val 
770 775 780 

lie Ser Cys Trp Tyr Glu Asp Lys Thr Glu Trp Gly Asp Arg Val Gly 
785 790 795 800 

Trp lie Tyr Gly Ser Val Thr Glu Asp Val Val Thr Gly Tyr Arg Met 

805 810 815 

His Asn Arg Gly Trp Arg Ser Val Tyr Cys lie Thr Lys Arg Asp Ser 

820 825 830 

Phe Arg Gly Ser Ala Pro lie Asn Leu Thr Asp Arg Leu His Gin Val 
835 840 845 

Leu Arg Trp Ala Thr Gly Ser Val Glu lie Phe Phe Ser Arg Asn Asn 
850 855 860 

Ala He Leu Ala Ser Lys Arg Leu Lys Phe Leu Gin Arg Leu Ala Tyr 
865 870 875 880 

Leu Asn Val Gly He Tyr Pro Phe Thr Ser Leu Phe Leu He Leu Tyr 

885 890 895 

Cys Phe Leu Pro Ala Phe Ser Leu Phe Ser Gly Gin Phe He Val Arg 

900 905 910 

Thr Leu Ser He Ser Phe Leu Val Tyr Leu Leu Met He Thr He Cys 
915 920 925 

Leu He Gly Leu Ala Val Leu Glu Val Lys Trp Ser Gly He Gly Leu 
930 935 940 

Glu Glu Trp Trp Arg Asn Glu Gin Trp Trp Leu He Ser Gly Thr Ser 
945 950 955 960 

Ser His Leu Tyr Ala Val Val Gin Gly Val Leu Lys Val He Ala Gly 

965 970 975 

He Glu He Ser Phe Thr Leu Thr Thr Lys Ser Gly Gly Asp Asp Asn 

47 



980 985 990 

Glu Asp lie Tyr Ala Asp Leu Tyr lie Val Lys Trp Ser Ser Leu Met 
995 1000 1005 

lie Pro Pro lie Val lie Ala Met Val Asn lie lie Ala lie Val Val 
1010 1015 1020 

Ala Phe lie Arg Thr lie Tyr Gin Ala Val Pro Gin Trp Ser Lys Leu 
1025 1030 1035 1040 

He Gly Gly Ala Phe Phe Ser Phe Trp Val Leu Ala His Leu Tyr Pro 

1045 1050 1055 

Phe Ala Lys Gly Leu Met Gly Arg Arg Gly Lys Thr Pro Thr He Val 

1060 1065 1070 

Phe Val Trp Ala Gly Leu He Ala He Thr He Ser Leu Leu Trp Thr 
1075 1080 1085 

Ala He Asn Pro Asn Thr Gly Pro Ala Ala Ala Ala Glu Gly Val Gly 
1090 1095 1100 

Gly Gly Gly Phe Gin Phe Pro 
1105 1110 

<210> 27 
<211> 1026 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 27 

Met Glu Ala Ser Ala Gly Leu Val Ala Gly Ser His Asn Arg Asn Glu 
15 10 15 

Leu Val Val He His Asn His Glu Glu Pro Lys Pro Leu Lys Asn Leu 

20 25 30 

Asp Gly Gin Phe Cys Glu He Cys Gly Asp Gin He Gly Leu Thr Val 
35 40 45 

Glu Gly Asp Leu Phe Val Ala Cys Asn Glu Cys Gly Phe Pro Ala Cys 
50 55 60 

Arg Pro Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Thr Gin Asn Cys Pro 
65 70 75 80 

Gin Cys Lys Thr Arg Tyr Lys Arg Leu Arg Gly Ser Pro Arg Val Glu 

85 90 95 

Gly Asp Glu Asp Glu Glu Asp He Asp Asp He Glu Tyr Glu Phe Asn 

100 105 HO 

He Glu His Glu Gin Asp Lys His Lys His Ser Ala Glu Ala Met Leu 
115 120 125 

Tyr Gly Lys Met Ser Tyr Gly Arg Gly Pro Glu Asp Asp Glu Asn Gly 
130 135 140 



Arg Phe Pro Pro Val He Ala Gly Gly His Ser Gly Glu Phe Pro Val 

48 



145 150 155 160 

Gly Gly Gly Tyr Gly Asn Gly Glu His Gly Leu His Lys Arg Val His 

165 170 175 

Pro Tyr Pro Ser Ser Glu Ala Gly Ser Glu Gly Gly Trp Arg Glu Arg 

180 185 190 

Met Asp Asp Trp Lys Leu Gin His Gly Asn Leu Gly Pro Glu Pro Asp 
195 200 205 

Asp Asp Pro Glu Met Gly Leu lie Asp Glu Ala Arg Gin Pro Leu Ser 
210 215 220 

Arg Lys Val Pro lie Ala Ser Ser Lys lie Asn Pro Tyr Arg Met Val 
225 230 235 240 

lie Val Ala Arg Leu Val lie Leu Ala Val Phe Leu Arg Tyr Arg Leu 

245 250 255 

Leu Asn Pro Val His Asp Ala Leu Gly Leu Trp Leu Thr Ser Val lie 

260 265 270 

Cys Glu lie Trp Phe Ala Val Ser Trp lie Leu Asp Gin Phe Pro Lys 
275 280 285 

Trp Phe Pro lie Glu Arg Glu Thr Tyr Leu Asp Arg Leu Ser Leu Arg 
290 295 300 

Tyr Glu Arg Glu Gly Glu Pro Asn Met Leu Ala Pro Val Asp Val Phe 
305 310 315 320 

Val Ser Thr Val Asp Pro Leu Lys Glu Pro Pro Leu Val Thr Ser Asn 

325 330 335 

Thr Val Leu Ser lie Leu Ala Met Asp Tyr Pro Val Glu Lys lie Ser 

340 345 350 

Cys Tyr Val Ser Asp Asp Gly Ala Ser Met Leu Thr Phe Glu Ser Leu 
355 360 365 

Ser Glu Thr Ala Glu Phe Ala Arg Lys Trp Val Pro Phe Cys Lys Lys 
370 375 380 

Phe Ser lie Glu Pro Arg Ala Pro Glu Met Tyr Phe Thr Leu Lys Val 
385 390 395 400 

Asp Tyr Leu Gin Asp Lys Val His Pro Thr Phe Val Lys Glu Arg Arg 

405 410 415 

Ala Met Lys Arg Glu Tyr Glu Glu Phe Lys Val Arg lie Asn Ala Gin 

420 425 430 

Val Ala Lys Ala Ser Lys Val Pro Leu Glu Gly Trp lie Met Gin Asp 
435 440 445 

Gly Thr Pro Trp Pro Gly Asn Asn Thr Lys Asp His Pro Gly Met lie 
450 455 460 

Gin Val Phe Leu Gly His Ser Gly Gly Phe Asp Val Glu Gly His Glu 

49 



* 



465 



470 



475 



480 



Leu Pro Arg Leu Val Tyr Val Ser Arg Glu Lys Arg Pro Gly Phe Gin 

485 490 495 

His His Lys Lys Ala Gly Ala Met Asn Ala Leu Val Arg Val Ala Gly 

500 505 510 

Val Leu Thr Asn Ala Pro Phe Met Leu Asn Leu Asp Cys Asp His Tyr 
515 520 525 

Val Asn Asn Ser Lys Ala Val Arg Glu Ala Met Cys Phe Leu Met Asp 
530 535 540 

Pro Gin lie Gly Lys Lys Val Cys Tyr Val Gin Phe Pro Gin Arg Phe 
545 550 555 560 

Asp Gly lie Asp Thr Asn Asp Arg Tyr Ala Asn Arg Asn Thr Val Phe 

565 570 575 

Phe Asp lie Asn Met Lys Gly Leu Asp Gly lie Gin Gly Pro Val Tyr 

580 585 590 

Val Gly Thr Gly Cys Val Phe Lys Arg Gin Ala Leu Tyr Gly Tyr Glu 
595 600 605 

Pro Pro Lys Gly Pro Lys Arg Pro Lys Met lie Ser Cys Gly Cys Cys 
610 615 620 

Pro Cys Phe Gly Arg Arg Arg Lys Asn Lys Lys Phe Ser Lys Asn Asp 
625 630 635 640 

Met Asn Gly Asp Val Ala Ala Leu Gly Gly Ala Glu Gly Asp Lys Glu 

645 650 655 

His Leu Met Phe Glu Met Asn Phe Glu Lys Thr Phe Gly Gin Ser Ser 

660 665 670 

lie Phe Val Thr Ser Thr Leu Met Glu Glu Gly Gly Val Pro Pro Ser 
675 680 685 

Ser Ser Pro Ala Val Leu Leu Lys Glu Ala lie His Val lie Ser Cys 
690 695 700 

Gly Tyr Glu Asp Lys Thr Glu Trp Gly Thr Glu Leu Gly Trp lie Tyr 
705 710 715 720 

Gly Ser lie Thr Glu Asp lie Leu Thr Gly Phe Lys Met His Cys Arg 

725 730 735 

Gly Trp Arg Ser lie Tyr Cys Met Pro Lys Arg Pro Ala Phe Lys Gly 

740 745 750 

Ser Ala Pro lie Asn Leu Ser Asp Arg Leu Asn Gin Val Leu Arg Trp 
755 760 765 

Ala Leu Gly Ser Val Glu lie Phe Phe Ser Arg His Ser Pro Leu Trp 
770 775 780 



Tyr Gly Tyr Lys Gly Gly Lys Leu Lys Trp Leu Glu Arg Phe Ala Tyr 

50 



I 



785 790 795 800 

Ala Asn Thr Thr lie Tyr Pro Phe Thr Ser lie Pro Leu Leu Ala Tyr 

805 810 815 

Cys lie Leu Pro Ala lie Cys Leu Leu Thr Asp Lys Phe lie Met Pro 

820 825 830 

Pro lie Ser Thr Phe Ala Ser Leu Phe Phe lie Ser Leu Phe Met Ser 
835 840 845 

lie lie Val Thr Gly He Leu Glu Leu Arg Trp Ser Gly Val Ser He 
850 855 860 

Glu Glu Trp Trp Arg Asn Glu Gin Phe Trp Val lie Gly Gly He Ser 
865 870 875 880 

Ala His Leu Phe Ala Val Val Gin Gly Leu Leu Lys He Leu Ala Gly 

885 890 895 

He Asp Thr Asn Phe Thr Val Thr Ser Lys Ala Thr Asp Asp Asp Asp 

900 905 910 

Phe Gly Glu Leu Tyr Ala Phe Lys Trp Thr Thr Leu Leu He Pro Pro 
915 920 925 

Thr Thr Val Leu He He Asn He Val Gly Val Val Ala Gly He Ser 
930 935 940 

Asp Ala He Asn Asn Gly Tyr Gin Ser Trp Gly Pro Leu Phe Gly Lys 
945 950 955 960 

Leu Phe Phe Ser Phe Trp Val He Val His Leu Tyr Pro Phe Leu Lys 

965 970 975 

Gly Leu Met Gly Arg Gin Asn Arg Thr Pro Thr He Val Val He Trp 

980 985 990 

Ser Val Leu Leu Ala Ser He Phe Ser Leu Leu Trp Val Arg He Asp 
995 1000 1005 

Pro Phe Val Leu Lys Thr Lys Gly Pro Asp Thr Ser Lys Cys Gly He 
1010 1015 1020 

Asn Cys 
1025 

<210> 28 
<211> 701 
<212> PRT 

<213> Gossypium hirsutum 
<400> 28 

Asp Tyr Pro Val Glu Lys Val Ser Cys Tyr Val Ser Asp Asp Gly Ala 
15 10 15 

Ala Met Leu Thr Phe Glu Ala Leu Ser Glu Thr Ser Glu Phe Ala Arg 

20 25 30 



Lys Trp Val Pro Phe Cys Lys Lys Tyr Asn He Glu Pro Arg Ala Pro 

51 



35 

Glu Trp Tyr Phe 
50 

Thr Ser Phe Val 
65 

Phe Lys Val Arg 



Glu Glu Gly Trp 

100 

Thr Arg Asp His 
115 

Gly Leu Asp Ala 
130 

Arg Glu Lys Arg 
145 

Asn Ala Leu Val 



Leu Asn Leu Asp 

180 

Glu Ala Met Cys 
195 

Tyr Val Gin Phe 
210 

Tyr Ala Asn Arg 

225 

Asp Gly lie Gin 



Arg Thr Ala Leu 

260 

Lys Thr Gly lie 
275 

Ser Lys Ser Ser 
290 

Val Asp Ser Thr 
305 

Val Glu Gly Ala 



Met Ser Leu Glu 

340 

Thr Leu Met Glu 



40 

Ala Gin Lys lie 
55 

Lys Glu Arg Arg 
70 

Val Asn Gly Leu 
85 

lie Met Gin Asp 



Pro Gly Met lie 

120 

Glu Gly Asn Glu 
135 

Pro Gly Phe Gin 
150 

Arg Val Ser Ala 
165 

Cys Asp His Tyr 



Phe Leu Met Asp 

200 

Pro Gin Arg Phe 
215 

Asn Thr Val Phe 
230 

Gly Pro Val Tyr 
245 

Tyr Gly Tyr Glu 



Leu Ser Ser Leu 

280 

Lys Lys Gly Ser 
295 

Val Pro Val Phe 
310 

Gly Phe Asp Asp 
325 

Lys Arg Phe Gly 



Asn Gly Gly Val 



Asp Tyr Leu Lys 

60 

Ala Met Lys Arg 
75 

Val Ala Lys Ala 
90 

Gly Thr Pro Trp 
105 

Gin Val Phe Leu 



Leu Pro Arg Leu 

140 

His His Lys Lys 
155 

Val Leu Thr Asn 
170 

lie Asn Asn Ser 
185 

Pro Asn Leu Gly 



Asp Gly lie Asp 

220 

Phe Asp lie Asn 
235 

Val Gly Thr Gly 
250 

Pro Pro Leu Lys 
265 

Cys Gly Gly Ser 



Asp Lys Lys Lys 

300 

Asn Leu Glu Asp 
315 

Glu Lys Ser Leu 
330 

Gin Ser Ala Val 
345 

Pro Gin Ser Ala 

52 



45 

Asp Lys Val Gin 



Glu Tyr Glu Glu 

80 

Gin Lys Val Pro 
95 

Pro Gly Asn Asn 
110 

Gly Gin Ser Gly 
125 

Val Tyr Val Ser 



Ala Gly Ala Met 

160 

Gly Ala Phe Leu 
175 

Lys Ala Leu Arg 
190 

Lys Gin Val Cys 
205 

Arg Asn Asp Arg 



Leu Arg Gly Leu 

240 

Cys Val Phe Asn 
255 

Pro Lys His Arg 
270 

Arg Lys Lys Ser 
285 

Ser Gly Lys His 



lie Glu Glu Gly 

320 

Leu Met Ser Gin 
335 

Phe Val Ala Ser 
350 

Thr Pro Glu Thr 



355 



360 



365 



Leu Leu Lys Glu 
370 

Thr Asp Trp Gly 
385 

Asp lie Leu Thr 



Tyr Cys Met Pro 

420 

Leu Ser Asp Arg 
435 

Glu lie Leu Phe 
450 

Arg Leu Lys Trp 
465 

Pro Val Thr Ala 



Cys Leu Leu Thr 

500 

Ser lie Trp Phe 
515 

Leu Lys Met Lys 
530 

Glu Gin Phe Trp 
545 

Phe Gin Gly Leu 



Val Thr Ser Lys 

580 

Met Phe Lys Trp 
595 

lie Asn Leu Val 
610 

Gly Tyr Gin Ser 
625 

Trp Val lie lie 



Gin Asn Arg Thr 

660 



Ala lie His Val 
375 

Ser Glu lie Gly 
390 

Gly Phe Lys Met 
405 

Lys Arg Pro Ala 



Leu Asn Gin Val 

440 

Ser Arg His Cys 
455 

Leu Glu Arg Phe 
470 

lie Pro Leu Leu 
485 

Asn Lys Phe lie 



lie Ser Leu Phe 

520 

Trp Asn Gly Val 
535 

Val lie Gly Gly 
550 

Leu Lys Val Leu 
565 

Ala Ser Asp Glu 



Thr Thr Leu Leu 

600 

Gly Val Val Ala 
615 

Trp Gly Pro Leu 
630 

His Leu Tyr Pro 
645 

Pro Thr lie Val 



lie Ser Cys Gly 

380 

Trp lie Tyr Gly 
395 

His Ala Arg Gly 
410 

Phe Lys Gly Ser 
425 

Leu Arg Trp Ala 



Pro lie Trp Tyr 

4 60 

Ala Tyr Val Asn 
475 

Met Tyr Cys Thr 
490 

lie Pro Gin lie 
505 

Leu Ser lie Phe 



Gly lie Asp Gin 

540 

Val Ser Ala His 
555 

Ala Gly lie Asp 
570 

Asp Gly Asp Phe 
585 

lie Pro Pro Thr 



Gly lie Ser Tyr 

620 

Phe Gly Lys Leu 
635 

Phe Leu Lys Gly 
650 

Val Val Trp Ser 
665 



Tyr Glu Asp Lys 



Ser Val Thr Glu 

400 

Trp Arg Ser lie 
415 

Ala Pro lie Asn 
430 

Leu Gly Ser Val 
445 

Gly Tyr Ser Gly 



Thr Thr lie Tyr 

480 

Leu Pro Ala Val 
495 

Ser Asn Leu Ala 
510 

Ala Thr Gly lie 
525 

Trp Trp Arg Asn 



Leu Phe Ala Val 

560 

Thr Asn Phe Thr 
575 

Ala Glu Leu Tyr 
590 

Thr Leu Leu lie 
605 

Val lie Asn Ser 



Phe Phe Ala Phe 

640 

Leu Met Gly Arg 
655 

lie Leu Leu Ala 
670 



Ser lie Phe Ser Leu Leu Trp Val Arg lie Asp Pro Phe Thr Thr Arg 

53 



675 680 685 

Val Thr Gly Pro Asp Val Glu Gin Cys Gly lie Asn Cys 
690 695 700 

<210> 29 
<211> 1081 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 29 

Arg Pro Arg Leu lie Ala Gly Ser His Asn Arg Asn Glu Phe Val Leu 
15 10 15 

lie Asn Ala Asp Glu Asn Ala Arg lie Arg Ser Val Gin Glu Leu Ser 

20 25 30 

Gly Gin Thr Cys Gin lie Cys Arg Asp Glu lie Glu Leu Thr Val Asp 
35 40 45 

Gly Glu Pro Phe Val Ala Cys Asn Glu Cys Ala Phe Pro Val Cys Arg 
50 55 60 

Pro Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Asn Gin Ala Cys Pro Gin 
65 70 75 80 

Cys Lys Thr Arg Phe Lys Arg Leu Lys Gly Ser Pro Arg Val Glu Gly 

85 90 95 

Asp Glu Glu Glu Asp Asp lie Asp Asp Leu Asp Asn Glu Phe Glu Tyr 

100 105 110 

Gly Asn Asn Gly lie Gly Phe Asp Gin Val Ser Glu Gly Met Ser lie 
115 120 125 

Ser Arg Arg Asn Ser Gly Phe Pro Gin Ser Asp Leu Asp Ser Ala Pro 
130 135 140 

Pro Gly Ser Gin lie Pro Leu Leu Thr Tyr Gly Asp Glu Asp Val Glu 
145 150 155 160 

lie Ser Ser Asp Arg His Ala Leu lie Val Pro Pro Ser Leu Gly Gly 

165 170 175 

His Gly Asn Arg Val His Pro Val Ser Leu Ser Asp Pro Thr Val Ala 

180 185 190 

Ala His Arg Arg Leu Met Val Pro Gin Lys Asp Leu Ala Val Tyr Gly 
195 200 205 

Tyr Gly Ser Val Ala Trp Lys Asp Arg Met Glu Glu Trp Lys Arg Lys 
210 215 220 

Gin Asn Glu Lys Leu Gin Val Val Arg His Glu Gly Asp Pro Asp Phe 
225 230 235 240 

Glu Asp Gly Asp Asp Ala Asp Phe Pro Met Met Asp Glu Gly Arg Gin 

245 250 255 



> 



Pro Leu Ser Met Lys lie Pro lie Lys Ser Ser Lys lie Asn Pro Tyr 

54 



260 



265 



270 



Arg Met Leu lie 
275 

Tyr Arg lie Leu 
290 

Ser Val lie Cys 
305 

Phe Pro Lys Trp 



Ser Leu Arg Tyr 

340 

Asp Val Phe Val 
355 

Thr Ala Asn Thr 
370 

Lys Val Ala Cys 
385 

Glu Ala Leu Ser 



Cys Lys Lys Tyr 

420 

His Lys Met Asp 
435 

Glu Arg Arg Ala 
450 

Asn Ala Leu Val 
465 

Met Gin Asp Gly 



Gly Met lie Gin 

500 

Asn Asn Glu Leu 
515 

Gly Phe Asp His 
530 

Val Ser Gly Val 
545 

Asp His Tyr lie 



Met Met Asp Pro 



Val Leu Arg Leu 

280 

His Pro Val Lys 
295 

Glu lie Trp Phe 
310 

Tyr Pro lie Glu 
325 

Glu Lys Glu Gly 



Ser Thr Val Asp 

360 

Val Leu Ser lie 
375 

Tyr Val Ser Asp 
390 

Glu Thr Ala Glu 
405 

Cys lie Glu Pro 



Tyr Leu Lys Asn 

440 

Met Lys Arg Asp 
455 

Ala Thr Ala Gin 
470 

Thr Pro Trp Pro 
485 

Val Phe Leu Gly 



Pro Arg Leu Val 

520 

His Lys Lys Ala 
535 

Leu Ser Asn Ala 
550 

Asn Asn Ser Lys 
565 

Gin Ser Gly Lys 



Val lie Leu Gly 



Asp Ala Tyr Ala 

300 

Ala Val Ser Trp 
315 

Arg Glu Thr Tyr 
330 

Lys Pro Ser Gly 
345 

Pro Leu Lys Glu 



Leu Ala Val Asp 

380 

Asp Gly Ala Ala 
395 

Phe Ala Arg Lys 
410 

Arg Ala Pro Glu 
425 

Lys Val His Pro 



Tyr Glu Glu Phe 

460 

Lys Val Pro Glu 
475 

Gly Asn Ser Val 
490 

Ser Asp Gly Val 
505 

Tyr Val Ser Arg 



Gly Ala Met Asn 

540 

Pro Tyr Leu Leu 
555 

Ala Leu Arg Glu 
570 

Lys lie Cys Tyr 

55 



Leu Phe Phe His 
285 

Leu Trp Leu lie 



Val Leu Asp Gin 

320 

Leu Asp Arg Leu 
335 

Leu Ser Pro Val 
350 

Pro Pro Leu lie 
365 

Tyr Pro Val Asp 



Met Leu Thr Phe 

400 

Trp Val Pro Phe 
415 

Trp Tyr Phe Cys 
430 

Ala Phe Val Arg 
445 

Lys Val Lys lie 



Asp Gly Trp Thr 

480 

Arg Asp His Pro 
495 

Arg Asp Val Glu 
510 

Glu Lys Arg Pro 
525 

Ser Leu lie Arg 



Asn Val Asp Cys 

560 

Ala Met Cys Phe 
575 

Val Gin Phe Pro 



580 



585 



590 



Gin Arg Phe Asp 
595 

Val Val Phe Phe 
610 

Pro lie Tyr Val 
625 

Gly Phe Asp Ala 



Cys Trp Pro Lys 

660 

Lys Ala Lys Thr 
675 

Ser Lys Gin lie 
690 

Lys Val Leu Asn 
705 

Gin Lys Lys Tyr 



Glu Asn Gly Gly 

740 

Glu Ala lie Gin 
755 

Gly Lys Glu lie 
770 

Thr Gly Ser Lys 
785 

Pro Lys Leu Ala 



Arg Leu His Gin 

820 

Leu Ser Arg His 
835 

Trp Leu Glu Arg 
850 

Ser Leu Pro Leu 
865 

Thr Gly Lys Phe 



Phe Met Ala Leu 



Gly lie Asp Arg 

600 

Asp lie Asn Met 
615 

Gly Thr Gly Cys 
630 

Pro Lys Lys Lys 
645 

Trp Cys Leu Leu 



Val Ala Ala Asp 

680 

His Ala Leu Glu 
695 

Val Glu Gin Ser 
710 

Gly Gin Ser Pro 
725 

Met Ala Arg Asn 



Val lie Ser Arg 

760 

Gly Trp lie Tyr 
775 

Met His Ser His 
790 

Ala Phe Lys Gly 
805 

Val Leu Arg Trp 



Cys Pro lie Trp 

840 

Leu Ser Tyr lie 
855 

lie Val Tyr Cys 
870 

lie Val Pro Glu 
885 

Phe Ser Ser lie 



His Asp Arg Tyr 



Lys Gly Leu Asp 

620 

Val Phe Arg Arg 
635 

Lys Gly Pro Arg 
650 

Cys Phe Gly Ser 
665 

Lys Lys Lys Lys 



Asn lie Glu Glu 

700 

Thr Glu Ala Met 
715 

Val Phe Val Ala 
730 

Ala Ser Pro Ala 
745 

Gly Tyr Glu Asp 



Gly Ser Val Thr 

780 

Gly Trp Arg His 
795 

Ser Ala Pro He 
810 

Ala Leu Gly Ser 
825 

Tyr Gly Tyr Gly 



Asn Ser Val Val 

860 

Ser Leu Pro Ala 
875 

He Ser Asn Tyr 
890 

Ala He Thr Gly 
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Ser Asn Arg Asn 
605 

Gly Leu Gin Gly 



Gin Ala Leu Tyr 

640 

Lys Thr Cys Asn 
655 

Arg Lys Asn Arg 
670 

Asn Arg Glu Ala 
685 

Gly Arg Gly His 



Gin Met Lys Leu 

720 

Ser Ala Arg Leu 
735 

Cys Leu Leu Lys 
750 

Lys Thr Glu Trp 
765 

Glu Asp He Leu 



Val Tyr Cys Thr 

800 

Asn Leu Ser Asp 
815 

Val Glu lie Phe 
830 

Gly Gly Leu Lys 
845 

Tyr Pro Trp Thr 



He Cys Leu Leu 

880 

Ala Ser He Leu 
895 

He Leu Glu Met 





900 



905 



910 



Gin Trp Gly Lys Val Gly lie Asp Asp Trp Trp Arg Asn Glu Gin Phe 
915 920 925 

Trp Val lie Gly Gly Val Ser Ala His Leu Phe Ala Leu Phe Gin Gly 
930 935 940 

Leu Leu Lys Val Leu Ala Gly Val Asp Thr Asn Phe Thr Val Thr Ser 
945 950 955 960 

Lys Ala Ala Asp Asp Gly Glu Phe Ser Asp Leu Tyr Leu Phe Lys Trp 

965 970 975 

Thr Ser Leu Leu lie Pro Pro Met Thr Leu Leu lie lie Asn Val lie 

980 985 990 

Gly Val lie Val Gly Val Ser Asp Ala lie Ser Asn Gly Tyr Asp Ser 
995 1000 1005 

Trp Gly Pro Leu Phe Gly Arg Leu Phe Phe Ala Leu Trp Val lie lie 
1010 1015 1020 

His Leu Tyr Pro Phe Leu Lys Gly Leu Leu Gly Lys Gin Asp Arg Met 
1025 1030 1035 104( 

Pro Thr He He Val Val Trp Ser He Leu Leu Ala Ser He Leu Thr 

1045 1050 1055 

Leu Leu Trp Val Arg Val Asn Pro Phe Val Ala Lys Gly Gly Pro He 

1060 1065 1070 

Leu Glu lie Cys Gly Leu Asp Cys Leu 



1075 



1080 



t 
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